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GREEK.—XIII. 
[Continued from Vol. VT., p. 325.) 


CONJUGATION (continued). 

THE student must also accustom himself to 
parse—that is, to assign or declare the several 
parts of the verbs (and of all words), as well as 
the grammatical relations they bear to other words. 
‘At present, however, we have to do with such exer- 
cises as will best aid him to thoroughly master the 
conjugation of the verb. In regard, then, to the 
active voice now set. forth, as well as to other parts 
to be hereafter given, he should write down very 
carefully (and correct what he writes by the para- 
digm) the several parts of the Greek-English exer- 
cise, distinguishing (1) the root, (2) the augment, 
(3) the tense-stem, (4) the tense-charncteristic, 
(5) the mood-vowel, (6) the tense-stem with the 
mood-vowel, (7) the person-ending, (8) the tense- 
stem together with the mood-vowel and the person- 
ending. Take as an instance ¢BovdAevearo, he took 
counsel, The word may be divided thus: ¢-BovAev- 
o-a-ro. Of these elements, BovAev- is the root; « 
is the augment; «€ combined with BovAev- forms 
¢BovAev-, which is the tense-stem of the imperfect 
indicative active; the o, the tense-characteristic of 
the first aorist, and thus the stem of this part will 
be «Sovaeua- ; the a is the connecting vowel of the 
indicative, inserted for ease of pronunciation; and 
the ro is the person-ending of the third person 
singular of an historic tense of the middle voice. 
So we “parse” ¢BovAedoa-ro as the third person, 
singular number, first aorist, middle voice, from 
Bovaevoua ; the active form of which is BovAeds, and 
the chief parts are BovAediw, BovAevow, BeBovdAeu-xa ; 
for in all instances the root must be given as found 
in the lexicons, and the principal parts, as well as 
(1) the person, (2) the number, (3) the mood, (4) 
the tense, (5) the voice, of every verb and every 
form of every verb that is met with. 

The participles in the paradigm are—present, 
Atew; future, Avgor; second aorist, Acwov; first 
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aorist, Avgas ; first perfect, AeAuxds ; second perfect, 
wegynvas. Of these, Adwy, Avowy, and Ady are 
declined like &, which occurs in lesson XI., and 
wegnvas is declined like AeAveds. The forms of 
Avoas and AeAuxds will serve as a pattern for the 
rest. 


DECLENSION OF THE PARTICIPLE Avoas, Avodca, 
Atoay, about loosing. 


Singular. 
MABC. FEM, NEUT, 

Nom. Av-oas Au-odoa Ab-cav. 
Gen. Av-oayros Av-odens Av-cvarros. 
Dat. Av-cavTt Au-odon Ad-carti. 
Acc. Av-cavTa Av-cacvav Ab-cay. 

Dual. 
N.A. Av-cayre Au-oaoa Auv-cavre. 
G.D. Av-odvrow Av-odoaw Aveodyrowr. 

Plural. 
Nom. = Auv-cayres Av-caca AvU-cayra. 
Gen. Au-odytwr Av-cacav Av-odyrey. 
Dat. Av-cace Av-cdoas Av-vac. 
Acc. Au-cayras Au-waras AU-warra. 


THE PARTICIPLE AeAundés, AeAuKuia, AeAuKés, 
having loosed. | 


Singular. 
MABE. FEM. XEUT, 
Nom. = AeAu-xas AeAu-Kuia AeAu-xéds. 
Gen. AeAu-Kdros AeAv-«vlas AeAu-aedros. 
Dat. Aedu-Kdre Aedu-kula AeAv-Kdri. 
Acc. AeAu-KdTa AeAu-Kuiay AeAu-Keés. 
Dual. 

N.A. AeAu-ndre AeAu-nula AeAv-xore, 
G.D. AeAu-ndr ov AeAv-culaw AeAu-néroy, 
Plural. 

Nom. AedAuv-«dres AeAu-xusas AeAu-K6ra. 
Gen. Aedu-ndTwy AcAu-muiy = AeAu-ned ree. 
Dat. Aedvu-xdor AeAv-avlacs Aedu-Kdes. 
Acc. AeAu-xdras AeAu-nulas AeAv-ndre. — 


PARADIGM OF THE REGULAR VERB Avw., I loose 
(Mivp.r Voices). 
INDICATIVE MOOD. 
Present.—Tense-stem Jmyperfect.—Tense- 
Av-. stem e-Au-. 
Sing. 1. Av-oues, Lloose my-  ¢-rv-du4v, Tras loosing 
self or am loosed, myself, etc. 


etc. 

2. Av-n * or Av-at. é-Av-ov. 

3, Ad-eras. ¢-Av-e7TO0. 
Dual. 1. ru-dueBov. é-Av-dpebor. 

2, Av-eo@or.* d-A U-ea8oyv. 

8. Av-ea8ov.* é-Au-éoOnv. 
Plur. 1, Av-dye8a. ¢-Au-dueOa. 

2. Av-eoGe.* ¢-Av-erde. 

3. Av-ovrai. é-Av-ovTo. 


Future.—Tense-stem Av-o-. 
Sing. 1. Av-o-ouu, J shall lovse myself. 
(The person-endings are like the Present.) 
First Aorist.—Tense-stem e-Avu-o-. 

Sing. 1. é-av-o-duny, I loosed myself. 
2. d-Av-eo-w. 
3. ¢-Avu-o-aro. 
Dual. 2. ¢-rAv-c-acbov. 
3. ¢-Au-o-dodny. 
Plur. 1. ¢-Av-0-dueba. 
2. ¢-Av-c-acde. 
8. é-Av-o-avto. 

Second Aorist.—Tense-stem e-Aur-. 
Sing. 1. é-Arr-dunv, I remained beh iid. 
(Like the Imperfect Indicative.) 
BSUBJUNCTIVE MOOD. 

Presen?. -—Tense-stem Av-. 
Sing. 1. Av-waai, J may levse myself, 
2. Av-p.* [ete. 
8. Av-nrai. 
Dual. 2. Av-na dor. 
3. Av-na@oy. 
Plur. 1. Av-wpe@a. 
2. Av-nade. 
3. Av-wvrrat. 
First Aorist.—Tense-stem Av-o-. 
Sing. 1. Av-o-wpa, J may loose myself, etc. 

2. Av-o-p.* (Like the Subjunctive Present.) 
Second Aorist.—Tense-stem Arr. 
Sing. 1. Alw-opa, J may remain bohiad 
(Like the Subjunctive Present.) 


OPTATIVE MOOD. 
Amperfect.—Tense- First Aorist.—Tense- 


stem Av. stem Av-o-. 
Biag. 1. Avolunv, J might aAv-c-aluny, I might 
loose mysel/, etc. loose myself, etc. 


Auwéueves. 
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2. Ad-ouo. Av-¢-aio. 

3. Av-ocro. Av-@-airo. 
Dual, 2. Av-osobor. Ad’-o-aobor. 

3. Av-oleOny. Av-o-aleBny. 
Pilur. 1. Av-olpe@a. Au-o-alyuea. 

2. Av-ovrGe. Av-o+asoGe. 

3. Av-ourro. Av-o-airro. 


Future.—Tense-stem Av-e-. 

Sing. 1. Av-o-oluny, I would loose myself, etc. 
(The person-endings like the Optative Imperfect.) 
Second Aorist,—Tense-stem Axr-. 

Sing. 1. Alw-ouuny, I might or would remain behind, 

etc. 
(Like the Optative Imperfect.) 


IMPERATIVE MOOD. 
Present.—Tense-stem Jirset Aorist.—Tense- 


Ave. stem Au-c-. 
Sing. 2. Av-ov, lvose thou ri-c-a:,* loose thyself, 
thyself, etc. etc. 
3. Au-do Ow. Av-a-do Ow. 
Dual, 2. av-erOov.* Av-a-ac6oy. 
3. Au-écOwy."* Av-o-doOwy.* 
Plur. 2. rv-er0e.* Av-a-ac6e. 
3. Au-éc8@woay (COM- Av-c-deOwoay (com- 
monly -éc@wy *). monly -do@wy*). 
Second Aorist.—Tense-stem Arr-. 
Sing. 1. Arw-ou, -¢00w, remain behind. 
(Like the Present.) 
INFINITIVE MOOD. 
Present. Av-eo-Oai, to loose oneself, or to be 


loosed, 
Av-o-ac-8a, to hare lovsed oneself. 
Ain-€00a:, to have remained behind. 


First Aorist. 
Second Aorist. 


PARTICIPLES. 
Present. Au-duevos, loosing oneself. 
First Aorist. Av-o-duevos, having loosed. 
Second Aorist. Arr-duevos, having remained behind. 


EXERCISE 68. 

Translate into English :— . 
1. Avoluny. 2. Aucoiuny. 
5. “EAvouny. 6. “EAvoduny. 

wduny. 9. Adovrai. 

12. Avoaiode. 


3. Adoua. 4. Avbua:. 
7. Avuooua. 8. ’EAt 
10. "EAvoyro. 11. ’EAtoarro. 
13. Arwoluny. 14. ArwdoOa. 15. 
16. Avoac@a:. 17. AveoBa:. 18. Ave- 
pevos. 19. AvcagGe. 20. Alwwuas. 21. "EAdew. 
22. Adonra:. 23. AvdcO@wy. 24. AdoirCor. 25. 
Avoudvov. 26. "EAvec@e. 27. Avodsevot. 28. Avoivro. 
29. Avoalueda. 
EXERCISE 69. 

Translate into Greek :— 

1. I might loose myself. 2. He might loose him- 
self. 3. They might loose themselves. 4, To loose 
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emeself. 5. Loosing oneself. 6. Loose yourselves. 
7. He would loose himself. 8. Let him loose him- 
self. 9. We may loose ourselves. 10. They will 
loose themselves. - 11. He may loose himself. 12. 
You two might have loosed yourselves. 13. You 
may loose yourselves. 14. You were left behind. 
15. He may have remained behind. 16. Do ye 
remain behind. 17. To have loosed oneself. 


Conjugate, according to the active and middle 
paradigms, these verbs :—wra:det, J instruct, educate; 
Baciveto, I reign. The chief parts are—waidee, 
‘waSevau, wewalSevxa, wewalSeuua:; and BacirAclw, 
Bacirevow, BeBacirevna, BeBacirevpa. 


THE PASSIVE VOICE OF Avw. 
(The Present and Imperfect are the same as in the 
Middle Voice.) 
INDICATIVE MOOD. 
First Avorist.—Tense-stem e-Au-6-, 
Sing. 1. ¢-Av-@-nv, I was loosed, etc. 
2. €-Auv-O-ns. 
3. ¢-Av-0-y. 
Dual, 2. é-rv-8-nrov. 
3. é-Av-0-hryy. 
Plur. 1. d-Ab-0-nuev. 
2. d-Av-0-nre. 
3. ¢-Au-0-noay. 
Pirst Puturc.—Tense-stem Av-O-¢-. 
Sing. 1. Av-64-0-onas, I shall be loosed, etc. 
(Like the Indicative Present Middle.) 


Second Aorist,—-Tense-stem e-rpip-. 
Sing. 1. é-rplp-nv, I was rubbed, etc. - 
(Like the Indicative First Aorist Passive.) 
Second Future.—Tense-stem rpiB-y-¢-. 
Sing. 1. rpi.B-h-o-opa:, J shall be rubbed. 
(Like the Indicative First Future Passive.) 
Perfec:.—Tense-stem Pluperfect.—Tense- 
Ae-Av-. stem €-Ae-Au. 
Sing. 1. Ad-Av-mar, I have é-re-ab-uny, Thad teen 


been loosed, etc. lonsed, etc. 
2. A€-Av-cau. é-r€-Av-oo0. 
3. Ae-Av-ras. ¢-Ad-Av-To. 
Dual. 2. r»é-rv-eGov.* ¢-Ad-Av-aOoy. 
3. Ad-Av-a@ov.* €-Ae-Ab- ony. 
Plur 1. r-Ab-peba. €-Ae-Ad-eOa. 
2. Ad-Av-o6e.* é-2Ad-Avu-o0e. 
3. Ad-Au-rras. é-Ad-Av-vre. 


Note that when the tense-ending -na: of the 
perfect passive is preceded by a consonant, the 


third person plural is supplied, for euphony’s sake, 
by the perfect participle with ¢elef (for rérvsrra, 
reruupévos eiol), and in the pluperfect, reruspdves 
doar. 

Perfect Future, or Third Future.—Tense-stem. 

Ae-Aure-. 
Sing. 1. r\-Av-o-ouau, J shall have been loosed. 
(Like the Indicative Present.) 


BSUBJUNCTIVE MOOD. 


First Aorist.—Tense- Perfect.—Tense-stem 
stem Av-6-, Ae-Av-. 
Sing. 1. Av-6-6, I may be Ac-Au-udvos 6, JT may 
loosed, ete. have becn loosed, eto. 
2. AueB-fis. Ae-Au-advos Bs. 
3. Av-6-f. Ae-Au-pévos F. 
Dual. 2. Au-6-Hrov. Ae-Au-pdve Frov. 
8. Av-0-Froy. . Ae-Av-udve Fro. 
Plur. 1. Av-0-wpey. Ae-Av-ysdvoe Suer, 
2, Av-0-Hre. Ae-Av-pdvas re. 
3. Au-0-e. Ae-Av-pudvot det. 


Second Aorist.—Tense-stem rpif-. 
Sing. 1. rpiB-@, I may be rubbed. 
(Like the Subjunctive First Aorist Passive.) 


OPTATIVE MOOD. 
First Aorist.—Tense- Ferfect.— Tense-stem 
stem Av-6-, AeA. 
Sing. 1. Av-O-elnv, I might re-rAv-udvos «oetyy, TJ 
be loused, ete. might have been 


loosed, etc. 
2. Av-6-elns. Ae-Au-pdvos efns. 
3. Av-0-eln. Ae-Au-wdvos el. 


Dual. 2. rv-8-(elnrov) -etroy. 
3. Av-0-(eifirny) -elrny. 

Plur, 1. Av-0-(elynpev) -eiper. 
2. Av-@-(elnre) -eire. 
3. Av-0-(elnoay) -eter. 


Ae-Av-pdve elroy. 
Ae-Au-pdves efrny. 
Ae-Ad-pevot eluar. 
Ae-Au-pevot elre. 
Ae-Ab-pevor elev. 


Kirst Future.—Tense-stem Av-67-¢-. 
Sing. 1. Av-0n-c-oluny, I would be loosed. 
(Like the Optative Imperfect Middle.) 


Second Aorist.—Tense-stem rpiB-. 
Sing. 1. rpiB-elny, I might be rubbed. 
(Like the Optative First Aorist Passive.) 


Second Future.—Tense-stem rpiB-n-o-. 
Sing. 1. rpiB-n-o-olunv, I would be rubbed. 
(Like the Optative First Future Passive.) 
Perfect Futyre, or Third Future.—Tense-stem 
Ae-Au-e-. 
Sing. 1. Ae-Av-o-olune, I would hare been loosed. 
(Like the Optative Imperfect.) 
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IMPERATIVE MOOD. 
First Aorist.—Tense- Perfect.—Tense-stem 


atem Av-@-. Ae-Av-, 
Sing. 2. A0-O-nri, be thou Aéd-Av-oo. 
lovecd, etc. 
3. Au-0-hres. Ae-Av-c8w. 


Aé-Av-o6ov.* 
Ae-Av-obwy.* 
Ad-Av-a66.” 
Ae-Au-cOwoay (Ccom- 
monly -c@wy *). 


Dual, 2. r2b-0-nrov. 
3. Av-B-hrwyv. 
Plur, 2. rb-0-n7. 
3. Av-0-(frwoay) -év- 


Tw, 


Second Acrist.—Tense-stem rpiB-n-. 
Sing. 2. rplB-n-@, be thou rubbed. 
3. rpiB-hrw. 
(Like the Imperative First Aorist Passive.) 


INFINITIVE MOOD. 


Au-6-Hva, to have been loosed. 

Avu-0f-c-er8a, tov be about to be 
lovsed. 

tpiB-jvat, to have been rubbed. 

tpiB-h-cerbu, to be about to be 
rubbed. 


First Aorist. 
First Future. 


Second Aorist. 
Second Future. 


Perfect. Ad-Av-c8a, to have been loosed. 
Perfect Future,or Ae-Av-o-erOai, tv be about to be 
Third Future. loosed, 
PARTICIPLES. 


First Aorist. 
First Future. 


Au-6-els, having heen loosed 

Au-6n-0-duevos, beng about to be 
luused. 

rpiB-els, having been rubbed. 

TpiB-n-o-duevos, being about to be 
rubbed. 

Perfect. Ae-Au-udvos, having been loosed, 

Perfect Future, or Ae-Av-o-duevos, being about to be 
Third Future, loused, 


Second Aorist. 
Second Future. 


VERBAL ADJECTIVES. 


Autds, loosed. Arurdos, one who ought to be loosed. 


EXERCISE 70. 
. Translate into English :— 


1. "Erp(By. 2. TpiBp. 3. TpsBelns. 4. TpiBelx. 
5. AvOelryy. 6. AvOeiev. 7. AvOhra. 8 AvOFva. 
9. AvOnoduevos. 10. TpiPivar. 11. Tp:Bnoduevos. 
12. "EAvOns. 13. EAdOnre. 14. Av@hop. 15. AdvOwuer. 
16. Av@eiuey, 17. AvOior. 18. AvOels. 19. Avdg- 
cera. 20. TpiBels. 21. TpipOfre. 22. AdAvua. 


23. ’EAcAvpny. 
*EAdAurte. 


24. Acddooua. 25. AddAuyra. 26. 
27. AedAupdvos elns. 


EXERCISE 71. 
Translate into Greek :— 
1. He was loosed. 3. He may have been loosed. 


3. He might have been loosed. 4. He shall be 
rubbed. 6. They shall be loosed. 6. He was rubbed: 
7. I have been loosed. 8. Thou mayest have been 
loosed. 9. They shall have been loosed. 


Of the participles in the middle and passive voice, 
those which end in -os (-«evos) are declined like 
dyadds, -f, -ov. Of those which end in -«s, take the 
following as a nrodel :— 


DECLENSION OF AvOels, AvOeiva, AvOdy, loosed. 


Singular. 
MABC. FEM. NEUT. 
Wom. Av@els AvOeioa AvOdy. 
Gen. AvOévros AvOelons AvOdyros. 
Dat. Avéévri AvOeioy AvO errs. 
Acc. AvOdyra AvOetoay AvOdr. 
Dual. 

N.A. AvOdvre AvOeloa , AvOdyre. 
G.D. Avbévroww AvOeloay Aubévrow. 
Plural. 

Nom. Av@dvres AvOetoa Av@dyra. 
Gen. Avbevrwrv AvOerrar AvOdyreov. 
Dat. Avbeton AvOeloas AvOeion. 
Acc. Av@evras AvOeloas AvOévra. 


PBRSONAL TERMINATIONS OF THE MIDDLE VOICE. 
PRINCIPAL TENSES. HISTORICAL TENSES. 


let 2nil Srd lat 2nd 3rd 
Pers, Pers. Pers, Pers. Pers. Pera, 
Sing. -mew -@a -ra. “unVy. = =-00. “TO. 
Dual, -7Ooyv. -a@or. -c8ov. -o@ny. 
Plur. -peOa. -oOe. -vra:. -weOa. -o0e. -vro. 


The student will find an advantage in comparing 
together the three voices. The relation of their 
leading parts may be seen in the following 


CONSPECTUS OF THE THREE VOICES. 
INDICATIVE MOOD, FIRST PERSON SINGULAR. 


Active Votce. Middle Voice. Passive Votoe. 
Present. Ad-w. Ad-o-pat. 
Imperf. &-Av-oy. d-Au-duny. 
Future. Ad-o-w. Ad-oomas. Au-Oh-o-omat. 
1 Aorist. &Av-o-a. é-Au-cduny.  d-Ab-Ony. 
1 Perf. Aéd-Au-x-a. Ad-Av-pas. 
1 Plup.  ¢-Ae-Ad-xex. d-A€-Ad-peHy. 
2 Perf. wd-pny-a. P.F. Ac-Ad-o-opmu. 
2 Plup. ¢-weegijy-euy. 
2 Aorist. &-Arw-o». €-Arw-duny. é-rpl-Byy. 
2 Fat. TpiB-f,0-opmas. 


GENERAL CONSPECTUS OF THE GREEK VERB. 
ACTIVE VOICE. 


Indic. Subj. Optative. Imper. Infin. Part. 
Pres. Ave. Aveo.  Avdoimc. Ave, Avecy. Aveor. 
Imp. éAvor, 


L 
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Indtc. Subj. Optative. Imper. Infn. Part. 
Put. Avew. Advoreuus. Aveey. Atour. 
Aor. ddvoa. Adew. Avoca. Avcor, Avoca, Arvoas. 
1 Perf. AdAvec, Ae- = AeAswoips. AdAvae. AcAvactva.Acdvaws, 
Avae. 
1 Plup. éAcAven. 
2 Perf. wédnva. wedsj- wedijvo- wédyve. wedyrd-  wedyrwe. 
ve. ps vat, 
2 Plup. éredyvecv. 
2 Aor. GAswor, Atww. Atwouzs. Acwe. Acweiy.  Acmov. 


MIDDLE VOICE. 


Pres. Avouo:. Avw- Avoimny, Avov. AvewOar. Auduevos. 
Imp. ¢éAvdunp. 
Fuw = voroua. Avooumny. Avoreo Oar. Averduevos 
LAor. dAvodunv. Avew- Avoamny. Adega. AvoacOat. Aveduevos. 
mat, 
2 Aor. dAurouny. Alww- Acworuny. Acwov. AcwdoGasr. Acromevos. 
peas, 
PASSIVE VOICE, 
1 Aor, €AvOnv. AvOw. AvOerny. AVOyTt, AvOFvaL. AvOeis. 
1 Fut. iia AvOncot- AvOnaer- AvOnedue- 
BY. Oat vos. 
Perf. ick Aedv- Acdupévus AdAveo, AsAvo Ga, AcAudvos. 
pevos einy. 
@ 


& 
Plup. ¢AeAvpny. 


P. Fut, AeAvoo- Aedvooi- AcAvoeo- AcdAvordpe- 
Mas, ayy. Oa. vos. 

2 Aor. érpifny. tpiBw. rp.Berny. rpiByOc. rpiByvac. rpcBets. 

2 Fut. rpissioo- tpiBnooi- tpiBye- rtpiBnooue- 
par. “NY. eobai, vos, 


We remarked before on page 258 of Volume VI. 
on the close connection in sense between the passive 
and middle. Thus we find the present and im- 
perfect the same in both; and, in the same way, 
the perfect and pluperfect passive, as well as the 
future perfect, often bear a middle signification. 

A glance at the general conspectus will show that 
this large array of separate tenses is not complete 
in all its parts. The right to appear in the cor- 
spectus may be disputed in the instance of the 
perfect subjunctive and optative of the passive 
voice, inasmuch as they have no separate and 
independent forms, but are each made up of a 
participle and a part of the verb elva:. 

The student should form for himself, solely by 
the aid of memory, a general conspectus of the 
Greek verb, in imitation of the one just given, 
taking as his verb— 

moreto (I believe), morevow, wexlorevna, 
wewioreupat. 


ETYMOLOGICAL VOCABULARY. 


Abe, I loose, unbind. Adgoipos, loosing. 
Avers, @ loosing, Avoivoyes, breaking the 


Avol-Opif, -rpixos, having —_ law (véyos, -ou, 4, law). 
the hair loose (Oplt, Avripios, loosing, redeem- 
tpxés, 4, Aair). ing, healing. 


Aveluaxos, puttinganend nirpov, loosing-money, 2 
to the fight (udxn, ns, ransom. 
4, battle). Avrpéw, I buy off, ransom. 


Abrpwots, @ Kara-Ate, I dissolve, 
ransom, break. 

Avrperhs, -o0, 6, A ran- MTapa-Ade, 1 remove, de- 
somer, @ redecmer. stray; hence our word 

Awo-Ate, I buy aff. paralysis. 

Ata-Atw, I separate. 

Each of these various compounds of Adw—namely, 
dwod vw, rapadvw, etc.—has its own set of derivatives. 
The student, then, in making himself thoroughly 
acquainted with Avmw, has taken steps towards the 
acquirement of an immense number of Greek 
words. 


THE PRESENT, IMPERFECT, FUTURE, AND FIRST 
AORIST TENSES, ACTIVE VOICE. 

A few remarks on some of the forms of the verb 
of which a full paradigm has been given may be of 
service to the student of these lessons. 

In the conjugation -w, the person-endings in the 
course of time underwent changes, as may be learnt 
from the older conjugation, namely, that in -ps, as 
well as from the dialects, or forms of the language 
in use among the Dorians, the olians, etc.— 
forms more ancient than the Attic, which is con- 
sidered the standard for ordinary prose. In the 
first person singular indicative and subjunctive of 
the active voice -4: has been dropped, and -7: in 
the third person singular; thus the forms originally 
were Avous Or Avwus instead of Avw, and Ader: insterul 
of Ava. So(y» being the first person suffix in historic 
tenses) the first singular indicative of the first aorist 
was originally fAve-», instead of, as now, fAvea. (For 
final » after a consonant becoming & vide sxpra 
lesson IV.) In the second person of the imperative 
active, -0 was dropped, so that we have Ade instead 
of Aves. 

The second person singular active has the ter- 
mination -o@a@ in the following forms :—olc@a (in 
Latin, nosti), thou knowest, from the perfect ol8a, 
used with a present signification, as I know; 
ndec@a and #8ye0a, the pluperfect to of8a, used 
with an imperfect meaning, as, thou knewest ; 
kpnoda, thou saidst, imperfect from @nul, J. 
4a0a, thou wast, imperfect from elul, Zam, ~ 
thou wentest, imperfect from elu, J go. 

Thin nwimianl Sauen af tha GAerat narann 
indicative was -yes instead of -ery, resembling the 
Latin termination -mwus. Thus the Dorians said 
riwropues, ze strike, instead of réwropev; wo in the 
Latin, percutimus; so also ypdp-o-yes, we rrtte (in 
Latin scrib-i-mus). 

fhe original form of the third person plural of 
the principal tenses, active voice, ended in -yr:; 
the + passed into ¢, and the » was dropped, and 
80 BevAevorrs became first BovActevo:, and then 
Bovaetoves, they advise. 
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The Zolic -eas, -cse(v), -nay, instead of -as, -cu, 
«sev, of the optutive first aorist active, is more 
usual than the first form given in the paradigm. 

In the second person singular indicative present 
and future, middle or passive, the Attics, in addition 
to the form in -p, have another form in -«, as Aun 
and Ase, Adep and Avoca, AcAdop and AsAUoei, AvPhop 
and Avéhoa, rpsBhop and rp:Bhow. This form in 
-as is exclusively used in the three following verbs, 


namely :— 
BotrAcua:, I will; Bovae, thou willest (subj. BotAn). 
otoua, I think; ofe:, thou thinkest (subj. ofp). 


Shouas, Tshall sce; ber, thou shali see (subj. cpp). 


When in the future of the active and middle 
-ow, -vouat, in roots of two or more syllables, a 
short vowel &, e, t precedes the a, the o in many 
verbs is dropped, and a new form is produced, 
ending in -&, -odua: (mark the circumflex); thus, 
dado (commonly dtaatyw), I drire, dadow, édG; and 
so on in the other persons—éAgs, ¢AG, éA@uer, ddAare, 
¢Ador. This abbreviated form bears the designation 
of the Attic future, because employed by Attic 
writers. Some other examples of it are -— 


Tarde, I ond. wreard-o-w, Attic rer, -ets, -€7, 
-obpmer, -erre. -ougi; TEA E-0- 
Ona, TeAOUMA, -f, -elTaX, 
etc. 

wonlow, Attic rou, -teis, 167, 
“LOUMEY, -LEITE, -l0VEL; Kopt- 
OUmal, -tel, -seiraL, -sovmeda, 
etc. 

Bibd(w, I step, stride. BiBdow, BiBdw, B.Bo, BiBauev, 

etc. 

These contracted futures are found only in the 
indicative, the infinitive, and the participle ; thus, 
TeAm, TeActy, reAdy. The verbs which take this 
form are—(1) dade (dAabvw), reado, and nardw (I 
oall) ; (2) All verbs in -i¢w; (3) A few in -d¢w; (4) 
Of the verbs in -u:, all that end in -dvyumi, together 
with dugidyvums, I put on (clothes), dugia. 

The student should now have no difficulty in 
generally forming parts of the verb required in the 
exercises that ensue. It may, however, be as well 
to enter a little into detail with the tenses. 


Koul(w, J carry. 


KEY TO EXERCISES. 


Ex, 66.—1. Loosing. 2. To be about to loose. 8 He is 
loosing. 4 I have loosed. 5. I had loosed 6, I shall loose. 
7. Ye two would loose. 8. Thou wouldest loose. 9. Let him 
loose. 10. Loose ye. 11. I was loosing. 13. He shall loose. 
18. We are loosing. 14. They two were loosing. 15. I might 
loose. 16. I loosed. 17. He has loosed. 18, He loosed. 19. 
i might loose. 90, Loose thou. 21. Let those two loose (aor.), 
22. Having loosed. 23. I may have loosed. 24. Thou haat 
Woowed. 95, They had loosed. 36. They loosed. 97. They have 
loosed, 28. Ye might looee. #9. Thou mayeat loose. 80. Thou 
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hast appeared. 81. Thou didst leave. 82. Thou mayest have 
left. 88. Thou mightest leave. 34. Let him leave. 35. Havipg 
left. 36. To have appeared, 37. Thou hadst appeared. 88, He 
might have appeared. 39. He might loose, 40, They might 
loose. 

(N.B —It must be remembered that the meanings given here 
to the subjunctives and optatives only apply to their use in 
subordinate sentences.) 


Ex. 67.—1. dbyva. 
5. Avover. 6. Avwos. 
Avovrwy. 11, AdAvxa, 
18. Avew. 16. Avoay. 
’EAaduaérnv. 21. Avoirny. 
Tledjvarov. 25. Tlédyve. 


9. "EAcwéryy. 8. Aelror, 4. Aeiwosre. 
7. Avoev. 8. Avoare. 0. Ave. 10, 
12. Avoere. 18. Avown. 14. Avone. 
17. Avowy. 18. Avoas 19. Avy, 20. 
22. Avyrov. 23, Tledvjvac:. 24. 


ENGLISH LITERATURE.—VI. 
(Continued from Vol. VI., p. 330.] 


THE ELIZABETHAN PERIOD—POETRY. 
WHAT we said will have enabled the student to 
understand some of the influences which had been 
long at work, and which conduced to bring about 
the Elizabethan literature; but it must not, of 
course, be supposed that anything we have said or 
shall say is an exhaustive account of the subject. 
Our object in speaking on such matters is not so 
much to impart positive instruction, as to suggest 
a line of thought and inquiry which seems to us of 
great importance to the useful study of literature. 
To assign causes for the greater phenomena of 
history—if, indeed, such a thing be possible‘at all 
—is quite beyond our scope. But the connection 
between literature and history is a thing which can 
generally be traced without much risk of error, and 
with great profit. To say why one age is through 
all Europe an age of life, energy, and power, and 
another age an age of lethargy and monotonous 
feebleness, we do not attempt. But to fail in 
observing that the literature of each of these 
periods partakes of the character of the period 
would be a serious omission. The sixteenth cen- 
tury was a century of unequalled energy and power 
in Europe. In the wide extent of its intellectual 
movements, the strength of men’s convictions, the 
abundance of great men, the variety of fields in 
which mental energy made itself felt--in thought 
and in action, in religion, in politics, in science, in 
the most serious and permanent undertakings, and 
in more boyish adventure—this century probably 
stands quite unrivalled in the history of Europe, 
and certainly so in that of England. We need 
scarcely remind our readers that this was the era 
of the Reformation, of the Spanish wars and the 
defeat of the Armada, of the colonisation of 
America, no less than the age of Shakespeare an 
of Bacon. " 

The great achievements of the age were, how- 
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ever, among the latest fruits of the intellectual life 
ef the nation. During the actual struggles of the 
Reformation literary power had been perverted and 
literature stunted by the all-pervading spirit of 
theological controversy. The Elizabethan litera- 
ture does not really begin till the latter half of the 
reign of Elizabeth, and extends to the close of that 
of James I. When the Queen began her reign, 
Spenser was a mere child, and neither Shakespeare 
nor Bacon was born. 

But when the literary harvest did begin, it came 
with a richness never known in any age or country. 
The mere number of writers in this period, and the 
extent of their writings, would by itself distinguish 
it from all others. The poets who wrote during 
it are counted by hundreds. And the student 
who bears in mind the barrenness of the pre- 
ceding age will appreciate the importance of 
this fact. But almost more extraordinary than the 
extent of the Elizabethan literature is its variety. 
The philosophy of Bacon, the poetry of Spenser, 
and the drama of Shakespeare are types of literary 
power as dissimilar to one another as can well be 
imagined. Nor ought we to fail to observe the 
universality with which the literary impulse was 
diffused throughout the people. This literature 
was not only national in the sense of expressing 
the most ardent patriotism in the most powerful 
forms, but in the sense, too, that all classes of the 
nation contributed to it. Sidney and Raleigh, the 
courtly cavaliers; Bacon, the diligent lawyer, son 
of a shrewd and successful statesman; Shake- 
speare, the tradesman’s son from a small country 
town, represent extremely different classes of the 
social whole. In short, the student who gives most 
attention to the Elizabethan literature will most 
fully feel how it is marked by the same qualities 
that characterise the whole life of England in that 
day—unequalled extent and unequalled variety of 
energy and power. 

There is one poem produced at quite the com- 
mencement of the reign of Elizabeth which must 
not be passed by, for while its intrinsic merit is 


considerable, its interest, as marking a transition - 


period in literature, is still greater. Thomas Sack- 
ville, Lord Buckhurst, and afterwards Earl of Dorset 
(5. 1536), was both an eminent statesman and an 
eminent writer in more than one department of 
literature. We shall have occasion to speak of him 
hereafter as a dramatist. At present we have to 
do with him as the designer and in part the writer 
of a poem or series of poems of extraordinary popu- 
larity in their day, entitled, “ The Mirror for Magis- 
trates.” Sackville’s idea seems to have been to bring 
together for didactic purposes in a poetical form the 
stories of the lives of the most illustrious men in the 


history of England whose career was unfortunate. 
He himself wrote only the “induction,” or intro- 
duction to the work, and the story of the Duke of 
Buckingham, first the associate and afterwards the 
victim of Richard III. The remainder of the work 
is by various hands, and, for the most part, of 
inferior merit. Richard Baldwin, George Ferrers, 
Thomas Churchyard, Thomas Phaer, a Welsh physi- 
cian and poet, and a less-known writer, John 
Higgins, were contributors to it. Sackville’s own 
share of the work shows much vigour of imagina- 
tion, a singular power of desoription, with great 
skill in versification; but his music is all in one 
key, his thoughts are entirely of the gloomy and 
the painful. We give a few specimens from his 
“Induction,” upon the same principle which we 
adopt throughout these lessons—that is, to enable 
the student, by a chain of extracts, to follow the 
changes in our language and in the style of English 
versification. The poet, reflecting upon the tragio 
fate of great men, meets with the impersonation of 
Sorrow :— 


“Musing on this worldly wealth in thought, 
Which comes and goes, more faster than we soe 
The flickering flame that with the fire is wrought, 
My busy mind presented unto mo 
Such full of peers as in the realm had bee, 
That oft I wisht some would their woes deacryve, 
, To warn the rest whom fortune left alive. 


“ And strait forth stalking with redoubled pace, 
For that I sawe the night drew on 50 fast, 
In blacke all clad there fell before my face 
A piteous wight, whom woe had all forewaat ; 
Forth on her cyes the crystal tears outbraat, 
And sighing sore, her hands she wrong anc folde, 
Tore all her halr, that rath was to beholde, 


‘Her body small, forwithred, and forspent, 
As is the stalk that sommer's drought opprest, 
Her wealked face with woefull teares bee sprent, 
Her colour pale, and, as it seemed her best, 
In woe and plaint reposed her rest ; 
And as the stone that dropa of water wears, 
So dented were her chekes with fall of teares. 
‘‘ Her eyes, swollen with flowing streams aflote, 
Were with her lookes throwne up full piteously 
Her forcelesa hands together oft she smote, 
With dolefall shrikes, that echoed in the skye; 
That, in my doome, was never man did see 
A wight but halfe so woe-begone as she.” 


Sorrow becomes his guide, and leads him to the 
infernal regions, where he meets with Remorse, 
Dread, Revenge, Misery, Care, and other characters, 
each of whom is described with much power, and 
in lines which often remind us of some of Spenser's 
allegorical descriptions. .The following striking 
verses are from the description of old age :— 

** But who had geen him, sobbing, how he stoode, 
Unto himself, and how he would bemone 


His youth furepast, as though it wrought him good 
To talk of youth, all were his youth foregone, 


‘ 


He would have mused, and mervaylde much whereon 
This wretched age should life desire so fayne, 
And knowes full wel) lyfe doth but length his payne. 


 Grookebackt he was, toothshaken, and blere eyde, 
Went on three fcet, and sometyme crept on four, 
With old laine bones, that rattled by his eyde, 
His acalp all pild, and he with eld forlore ; 
His withred fist still knocking at Deatiis dore, 
Fumbling and driveling as he draws his breath 
For brief, the shape and messenger of Death.” 


At last the Duke of Buckingham appears upon 
the scene, and tells the story of his woes. The 
whole framework of the poem underwent much 
alteration, though it certainly received no improve- 
ment from its later authors. The stories of later 
introduction are by no means confined to English 
characters, nor are the characters always brought 
upon the soene with anything like Sackville’s skill 
anil power. 

Contemporary with Sackville was George Gas- 
coigne (b, circa 1536), a poet of a class very 
characteristic of the times. He was a soldier, a 
courtier, and a poet—brilliant in all these capa- 
cities. The poem by which he is known to posterity 
is a vigorous satire, in blank verse, upon the 
manners and vices of his day, quaintly entitled 
“ The Stee] Glass.” 

But as we have already said, the supreme great- 
ness of the Elizabethan literature belongs not to 
the beginning, but to the later period of the reign 
of the great Queen; and this latter portion of her 
reign may, with respect to poetry, be again divided 
into two portions—the period of poetry other than 
dramatic, during which Spenser held the throne of 
literature ; and the period of the drama, during 
which Shakespeare reigned supreme. Of course, 
we do not say there were not great plays written 
before Shakespeare, and beautiful poems written 
during the period of his greatness. But it is clearly 
true that, even putting aside the greatest names, 
Spenser and Shakespenre, poetry was earlier in its 
development than the drama. We are, therefore, 
following the natural order when we treat of 
Elizabethan poetry before the Elizabethan drama. 

Among the Elizabethun poets Spenser holds by 
far the first place, and there can be little doubt 
that the popularity of his works, the finish which 
he gave to the English language, and the beauty 
and music of his versification, contributed much to 
promote the oultivation of poetry, and to form the 
style of contemporary poets. But it will be more 
convenient to treat of Spenser and his works ina 
separate lesson, and to devote what remains of the 
present toa very brief account of some of the other 
poets of his day. 

Sir Philip Sidney, born at Penshurst in Kent, 
whom we shall have to notice hereafter as filling an 
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important place in the history of prose writing in, 
English, and as the generous and discriminating 
patron of literature, is entitled to a place among 
the poets of his time, by virtue of his collection of 
sonnets, ‘‘ Astrophe] and Stella,” which are smooth 
and graceful, but not distingmehed by much force 
or originality. 

Samuel Daniel (3. 1562) was a poet of great repu- 
tation among his contemporaries, though his poems, 
with all their ease of versification and purity of 
style, are not very attractive reading in the present 
day. He wrote many shorter pieces, but his two 
largest and most important works are a narrative 
poem, ‘‘ The History of the Civil Wars,” on the con- 
test between the Houses of York and Lancaster; 
and a dialogue in verse, entitled ‘“‘ Musophilus,” 
which is a sort of defence of literature. 

William Warner was by profession an attorney. 
He was the author of a long poem which he called 
“ Albion’s England.” This work, like “The Mirror 
for Magistrates,” “The History of the Civil Wars,” 
and many other of the most popular poems of 
this period, was historical in subject and narrative 
in form. It purports to be a poetical history of 
England from the very earliest times to the 
writer's own day. From its singular terseness and 
vigour of style, its variety of incident, and the 
unusual descriptive power which it displays, and 
perhaps to some extent also from a vein of 
coarseness quite in harmony with the prevalent 
taste of the day, Warner's work attained a remark - 
able popularity. 

To somewhat the same class as these belong most 
of the works of another poet of the same period, 
Michael Drayton. But Drayton was a poet of 
greater force, and of far greater variety of power. 
His chief works are ‘‘The Barons’ Wars,” an his- 
torical poem on the civil wars of the days of 
Edward IJ.; ‘“England’s Heroical Epistles,” also 
historical in subject; and his ‘ Polyolbion.” The 
latter singular work is a sort of itinerary in verse 
of the whole of England and Wales,’in which he 
goes through every part of the country in turn, and 
gives his readers all the stories and legends which 
history or popular imagination has attached to each 
spot. This work is written in a singular and not 
very attractive metre, one which tends to weary 
the ear with the monotony of its cadences. Itisin 
long Alexandrine lines of twelve syllables, rhyming 
in couplets. We give a very few lines, merely as 
a specimen of the metre :— 


** And near to these our thicks, the wild and frightful herda, 
Not hearing other noise but that of chattering birds, 
Feed fairly on the lawns ; both sorts of seasoned deer, 
Here walk the stately red, the speckled fallow there; 
The bucks and histy stags amongst the rascals strewed, 
As sometimes gallant spirits amongst the multitude.” 
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The Church Gate to the Churchyard. 
The House, from the Avenue. 
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To most modern readers the lighter poems of 
Drayton will be found more attractive than the 
**Polyolbion.” In his “ Nymphidia,” or the “ Court 
of Fairy,” his graceful fancies remind the reader 
of Ben Jonson's lighter poems. 

George Chapman (0). 1657 or 1659) was known as 
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an dramatist, but his fame with posterity rests upon 
his great translation of Homer. This translation 
is written in what we now call ballad metre, that is 
to say, in alternate lines of eight and six syllables. 
But in Chapman’s day the two lines were written as 
one long line of fourteen syllables, In its rugged 
vigour this is probably still the best English trans- 
lation of Homer. 

Sir John Davies is a type of a class of whom we 
meet with many in the Elizabethan period—men who 
combined an active participation in public affairs, 
or professional business, with a keen devotion to 
literature. Davies was an eminent lawycr, filled 
for a long time the office of Attorney-General in 
Ireland, and was well known as a prudent states- 
man. In addition to a few shorter poems, he wrote 
a long argumentative poem on the immortality of 
the soul, under the title of “ Nosce te ipsum.” For 
its clearness and dignity of style, as well as for the 
skill of its arguments, this work has been much 
admired. Sir John Davies was also the author of 
another work on a singularly dissimilar subject, 
“Orchestra,” a poem in honour of dancing. 

Phineas and Giles Fletcher were brothers. They 
were jointly the authors of a curious and in some 
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respects powerful poem, “The Purple Island.” The 
Fletchers belong quite to the olose of the 
Elizabethan period, and in the very title of this 
poem, as well as in its substance, we find plain 
evidence that the force and simplicity of the 
Elizabethan poetry were beginning to give place to 
the subtlety and quaintness which belonged to the 
next generation. The Purple Island is the human 
body, and the poem is a full description of the 
physical and mental attributes of man. 

Joshua Sylvester is a poet whose works are little 
read now, though they once enjoyed a very general 
popularity. His principal literary productions were 
translations of the works of the French poet 
Du Bartas. 

Among the minor poets of the age ought to be 
mentioned Drummond of MHawthornden, near 
Edinburgh. He is, perhaps, best known from his 
intimacy with Ben Jonson; but his sonnets would, 
had he lived in an age less crowded with poetical 
genius, have secured him a very distinguished 
reputation. 

Dr. Donne, Dean of St. Paul's, and Joseph Hall, 
Bishop of Norwich, were the founders of English 
satire. Bishop Hall was a satirist of considerable 
power. Donne’s satires are familiar to most readers 
in Pope’s modernised version of them. 

We have been able to do no more than give a 
very slight sketch of a few of the most pro- 
minent of the Elizabethan poets, other than the 
dramatists. To attempt more than this would be 
to turn our lessons into mere catalogues of names. 
We shall have occasion to show hereafter that 
many of those who are best known to us as 
dramatists were also, like Shakespeare himself, 
poets in other departments as well. 


COMMERCIAL CORRESPOND- 
ENCE.—I. 


FRENCH, GERMAN, AND ENGLISH. 
As a pendant to our lessons in French and 
German, we now bring under the notice of our 
readers a series of model business letters in English, 
French, and German, illustrating the various trans- 
actions of commercial life. 

Under each heading the student will first tind a 
model letter couched in language appropriate to 
the subject under consideration in English. Imme- 
diately after is given, in every case, a close but 
idiomatic translation of the English model into 
French and German. 

It is unnecessary to do more than point out that 
anyone who has carefully studied the lessons in 
French and German which have appeared in the 
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New PorvuLaARB EDUCATOR may soon become 
“an adept in French and German commercial corre- 
spondence by means of these model letters of 
business. We would recommend the learner first 
to copy the English form without looking at the 
translations below; then endeavour to translate 
the English form thus copied out into French 
and German; and, lastly, to compare his work 
with the translations given. He should also practise 
himself in translating each French and German 
model into English, afterwards correcting his 
translations by the English forms. 


1.—CIRCULAR ON THE RETIREMENT OF A 
PARTNER IN A FIRM. 
Amsterdam, August 16, 1891. 
Messrs. Legrand & Co., London. 

Gentlemen,—We take the liborty of informing 
you that our Mr. Jean van Steen will, in conformity 
with a long-expressed desire, retire from this date 
from our firm. 

Though we regret being deprived of his active 
co-operation and long experience, the fact of his 
retirement will not interfere with the conduct of our 
business. 

We are, Gentlemen, your obedient servants, 
J. & B. VAN STEEN. 


Amsterdam, le 16 aout, 1891. 
Messieurs Legrand & Cie, & Londres. 

Messieurs,—Nous prenons la liberté de vous 
faire part que notre sieur Jean van Steen, dé- 
sirant quitter les affaires, se retire & dater de ce 
jour de notre maison. 

Sa retraite, quoique nous laissant le vif regret 
d’étre privés de sa coopération active et de son 
expérience, ne changera rien dans la marche de nos 
affaires. 

Nous avons l’honneur, Messieurs, dle vous saluer, 

J. & B. VAN STEEN. 


Amfterdam, 16 Auguft, 1891. 
Herren Legrand & Go, Lonton. 

Wir erlauben uné Bonen mitzutherlen tas unfer Herr Jean 
van Steen, einem Tange ausgeiprohenen Wunfdhe folgent, mat 
tem Beutigen Tage aué unferer Girma ferret. So febr 
wir berauern, feine vaftlofe Thatigteit und lange Grfabrung 
in tee Folge enthehren gu miiffen, fo wird fein Austritt fernerfer 
Anverung in unferer Gefhaftsfibrung heroorrufen. 

Hochadhtungsvoll, 
3. & B. van Steen. 


2.—CIECULAR ANNOUNCING THE ESTABLISHMENT 
OF A NEW House or BUSINESS. 
London, August 15, 1891. 
Meears. Petit & Co., Marseilles. 
Gentlemen,—We have the honour to inform 


CORRESPONDENCE, ii 


you that we have this day established a house 
of business under the firm of 
Masters & Johnstone. 

We are in hopes that ample capital, our joint 
experience and acquaintance with business matters, 
will enable us to give satisfaction to all who may 
honour us with their confidence. 

Begging you to take note of our respective 
signatures, we refer you to the undermentioned 
firms, 

And have the honour to be, Gentlemen, 

Your very obedient servants, 
FRED. MASTERs. 
ANDREW JOHNSTONE. 
Fred. Masters willsign: MASTERS & JOHNSTONE, 
Andrew Johnstone will sign: MAsTEens & JOHN- 
References permitted to (STONE. 
Messrs, H. Bake, London. 
Changarnier, Lyons. 
Lilienskin, St. Petersburg. 
Mackay, Glasgow. 


Londres, le 15 aokt, 1891. 
Messieurs Petit & Cle, & Marseille. 

Messieurs, -—~ Nous avons l'honneur, de vous 
prévenir que nous venons d'établir une maison de 
commerce sous la raison sociale 

Masters et Johnstone. 

Nous nous flattons que des capitaux suffisants, 
l'expérience et la connaissance des affaires, nous 
mettront & méme de satisfaire tous ceux qui 
voudront bien nous honorer de leur conflance. 

En vous priant de prendre note de nos signatures 
respectives, nous nous référons aux maisons ci- 
dessous, et avons l’honneur d’étre, avec une parfaite 
considération, vos trés-humbles serviteurs, 

FRED. MASTERS. 
ANDREW JOHNSTONE. 
Fred. Masters signera: MASTERS & JOHNSTONE. 
Andrew Johnstone signera: MASTERS & JOHN- 
Références : (STONE. 
Messieurs H. Bake, Londres. 
Changarnier, Lyon. 
Lilienskin, St. Pétersbourg. 
Mackay, Glasgow. 


Lonton, 15 Auguft, 1891. 
Serren Pett & Go., Marfeille. 
Wir beehren uné Sre tavon gu benadrictigen, vas wir 
heute cin Gefeaft unter ver Girma 
Mafters und Johnftone 


Bir glauben annehmen gu odiicfen, va Hinreichenres 
Capital, Srfabrung, und Welanntfgaft mit ben Gefaften 
uné in ten Stand fegen werven, Alle gu befriedigen, bie ané 
mit i§tem Vertrauen beehren mogen. 

Bie erjuden Sie von unferen UnterfHriften Rennonif ju 
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nthmen unt intem wir und anf bie unten verzeichneten 
Biemen besicben, empfeblen wie und, 
HocadtungéoeN jt, 
Bred. Mafteré. 
Mutrew Johnflone. 
Fred. Mafters wirt yeihnen: DiaRers & Jobnftone. 
Andrew Iohnitone wird geichnen: Miaftere & John ftone 
Referengen : 
GHerren $. Bate, Lonton. 
Shangarnier, Lyon. 
Lilien(tin, St. Peterslurg. 
Maday, Glasgow. 





~ 


8.—CIRCULAR NOTIFYING THAT A BUSINESS HAS 
CHANGED HANDS. 
Bremen, August 17, 1891. 
Messrs. Roger & Co., Brussels. 

Gentlemen,—The natural infirmities incident to 
old age have constrained me toretire from business, 
which in future will be conducted by my two sons 
in their name. 

‘While making known to you this change, I beg 
you will continue your correspondence with them, 
and take note of their respective signatures, 

I have the honour to remain, Gentlemen, 
Your very obedient servant, 
FRANZ MEYER. 
Mr. Louis Meyer will sign: MEYER Bros. 
Karl Meyer will sign: MEYER Bros. 


Bremen, le \7 aout, 1891. 
Messieurs Roger & Cle, A Bruxelles. 
Measieurs,— Les infirmités inséparables de la 
vielllesse m'engagent A renoncer aux affaires du 
commerce, que je remets dés ce jour entre les 
mains de mes deux fils pour qu'ils les dirigent en 
leur nom. 
En vous annongant ce changement, je vous prie de 
vouloir bien continuer avec eux votre correspond- 
ance, et prendre note de leurs signatures. 
Je suis, Messieurs, avec la plus parfaite estime, 
Votre trés-obéissant serviteur, 

FRANZ MEYER. 
M., Louis Meyer signera: MEYER FREREs. 
M. Karl Meyer signern: MEYER FreRgzs. 


Bremen, 17 Auguft, 1891. 
Herren Roger & Co., Briiffel. 

Die mit den gunehmenten Jahren ericheinente Alteredhwade 
veranlagt mid, mid von ten Hefhaiften guriid prgieben, nachtem 
ich viefelben vom Heatigen Tage ab in vie Sante meiner berren 
SiGne gelegt habe. 

Snbem ich ries yu Joree efi. Kenntm® bringe, bitte ih Sie, 
Shee Sorrespontens ven 1 yt an mut ren Genannten ju fitbren 
want Seren Unter{driften vorgumerten, 

Sechactungévell ergeben, 
Brany Mever, 


Here Louis Meyer wird geicdnen: Gebr Aver Mever. 
Herr Karl Meyer wird einen: Gebrater Meher. 





4.—CIRCULAR ON THE CESSATION OF EXISTEXCE 
OF A FIRM AND WINDING-UP OF AFFAIRS. 
Bordeaux, August 18, 1891. 
Messrs. Thomas & Co., London. 

Gentlemen,—It is with deep regret that I have 
to inform you of the sad and premature death of 
my husband, Mons. Martin Auber, only existing 
partner of the firm of Auber & Co., of this town. 

As both my sons are still too young to continue 
the firm founded by their father, I have but to 
fulfil the sad duty of thanking my late husband's 
correspondents for their confidence, and to inform 
them that the firm Auber & Co. has ceased to exist, 
and that J intend to superintend the liquidation 
myself, ; ; 

Begging you to take note of my signature, 

I have the honour to be, Gentlemen, 
Your obedient servant, 
MARIE AUBER, Widow. 

Mme. Auber will sign: AUBER & Co., in liquida- 

{ tion. 
Bordeaux, le 18 aott, 1891. 
Messieurs Thomas & Cie, A Londres. 

Messieurs,—C'est avec la plus vive douleur, que 
Jai & vous annoncer la perte douloureuse et pré- 
maturée de mon époux, le sieur Martin Auber, seul 
chef de la maison Auber et C'e, de cette ville. 

Comme mes deux fils sont encere trop jeunes 
pour diriger la maison fondée par leur pére, i] ne 
me reste que Je triste devoir de faire mes remercie-~ 
ments aux correspondants de feu mon mari pour la 
confiance qu’ils lui ont accordée, et de les prévenir 
que la maison Auber et C'* n’existe plus, et que je 
dirigerai la liquidation moi-méme. 

En vous priant de prendre note de ma signature, 
et avec l'assurance de ma parfaite considération, 

J’ai ’honneur d'étre, Messieurs, 
Votre humble servante, 
MARIE AUBER, Veuve. 
Mme. Auber signera : AUBER & C!*, en liquidation. 


Bordeaur, 18 Auguft, 1891. 
Herren Thomad & Go., Lenton. 

Mit tiefer Trauer erfitlle ich vie fHmerlidhe Pflicht, Sie von 
dem frithzeitigen Ableben meineds Manneés, veé Herrn DMlartin 
Auber, in Kenntnis yu fegen. Derfelbe war afleiniger iber- 
Icbenter Snbaber ter Firma Auber & Co. bier. 

Da meine beiten Sohne noch zu jung fine, um vie von 
ifrem Vater gegriintete Firma weiterzufihren, Gketbt mir 
nihts ahrig. alé ren Sefhaftsfreuncen meines verftorbenen 
Manneés fie ibe Bertrasen gu tanfen, unt fie von ter 
Aufldiung ter Birma Auber & Go. yu benachrichtigen, ferwie 
tap ich tie Migquitation perfonlich yu Aberwaden beabfiehtige. 
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eo 3h erfuche Sle, ven meiner Unterihrift Kennturp gu nehmen. 


Hocactungtooll, 
Mwe Marie Auber. 


Frau Marie Auber wird jeichnen: Auber & Go, in 
[ Riquitation. 





§.—LETTER OF INQUIRY AS TO SOLVENCY OF A 
FIRM. 
Havre, August 19, 1891. 
Messrs. Lafitte, Paris. 

Gentlemen,— We beg to confirm our letter of the 
26th of July, and request you to be good enough to 
let us know your opinion of the solvency of Messrs. 
Henry Smith Bros., who have referred us to you for 
the said information. 

We shall be obliged if you would also indicate to 
us the amount of credit we may safely give them. 

You may rely upon our discretion. 

MERIVALE BROTHERS. 


Le Harre, le 19 aoit, 1891. 
Messieurs Lafitte, a Paris. 

Messieurs,— Nous vous confirmons notre lettre du 
26 juillet dernier, et vous prions de vouloir bien 
nous donner des renseignements sur la solvabilité 
de MM. Henry Smith fréres, qui nous ont indiqué 
votre maison comme pouvant nous les fournir. 

Vous nous obligeriez aussi en nous indiquant 
létendue du crédit que vous jugeriez convenable 
de leur accorder. 

Vous pouvez compter sur notre discrétion. 

MERIVALE FRERES. 


Havre, 19 Auguft, 1891. 
Herren Henry Lafitte & Go., Parré. 

Wir beftatigen unfer Srgebenes vom 26 Yuli, unr eriuchen 
Sie uns giitigh Bhre Anfieht ther tre Solveny ver Birma 
Gebrier Henry Smith mitzutheilen, welche fich betreffe In- 
formations. Grtheilung auf Sie bejogen hat. 

Wir werren Fonen yu Dank vervflichtet fein, wenn Sie uns 
gleichjertig bie Dihe des Grerits nennen wollten, welcpen wir 
tiefer Firma ohne Rifico einrdumen fonnen. 

Wir verfidhern Sie unferer Drécretion und geichnen 

Hochachtunjévell, 
Webriiter Merivale. 





6.—REPLY TO LETTER OF INQUIRY AS TO 
SOLVENCY OF A FiRM. 
Paris, August 20, 1891. 
Messrs. Merivale Brothers, Havre. 
Gentlemen,—We beg to acknowledge the receipt 
of your letters of the 26th of July and 19th inst. 
Although we say that the firm H. Smith Bros. is 
sound, it is but fair to tell you, in confidence, that 


their reputation is not entirely above all suspicion ;. 


that this suspicion attaches itself chiefly to a want 


of delicacy and scruple in their business, of which’ 


a number of people have from time to time raised 
complaints, so as to diminish the credit which the 
firm used to enjoy. 

We cannot, however, liniit the extent of credit 
you may be disposed to give them, except in so far 
as the foregoing may determine you. 

Please to send us particulars as to what is being 
done in quinine in your city, and whether, as with 
us, it seems to go down. We are offered some of 
superior quality at 4 francs 50 centimes. Be good 
enough to send us all the particulars you can 
obtain of this drug, partly as to the monopoly, as 
to the news from Peru, especially about the war, 
and as to the most favourable time for purchase. 

We are, Gentlemen, . 
Your very obedient servants, 
HENRY LAFITTE & Co. 


Paria, le 20 aot, 1891. 
Messieurs Merivale Fréres, au Havre. 

Messieurs, —- Nous accusons réception de vos 
lettres du 26 juillet et du 19 courant. 

Tout en vous disant que la maison H. Smith fréres 
est solide, nous devons aussi vous informer con- 
fidentiellement qu'elle ne jouit pas entidrement 
d’une réputation libre de toute censure ; que cette 
censure porte sur un manque de délicatesse et de 
scrupule dans leurs affaires, dont bon nombre 
Windividus se plaignent, de maniére a diminuer 
le crédit dont jouissait autrefois cette maison, 

Nous ne pourrions donc vous fixer sur ]'éténdue 
du crédit & leur accorder sinon par ce que nous 
venons de dire. 

Veuillez bien nous informer comment va le 
commerce de la quinine sur votre place et nous 
dire si, comme ici, cet article scmble devoir 
fiéchir. On nous en offre, de belle et bonne 
qualité, & 4fr. 50c. Ayez la bonté de recueillir 
sur cet article tous Jes renseignements que vous 
serez & méme de vous procurer, tant sur le 
monopole, que sur les nouvelles qui arrivent du 
Pérou, au sujet de ja guerre, et sur le moment le 
plus favorable pour faire des achats. 

Agréez, Messieurs, l'assurance de notre parfaite 
consideration, HENRY LAFITTE & C!®, 


Parié, 20 Auguft, 1891. 
Gerren Gebriiver Merivale, Sarre. 

Wir befennen uns zum Tmpfang Ibeer Geeheten vom 26 
Sufi unt 19 cure. 

Obgleich wir rie Firma Gebxiter Hemy VBmich als folire 
fennen, fo fablen wir uné toch verpflidtet, Shonen im Bertrauen 
mitzgutheilen, taf ibe Ruf nics aber allen VBertadt erbaben 
ift ; vag viefer Berracht Haupt(adlid cinem Mangel an Sart. 
gefisl unt an Gewiffenbaftigteit in ihrer Gefgaftefabrung 
entfpringt, wortiber fic eine Menge von Runten von Seif gu 
Jeit Lefepwert Haben; fo taf ter revit, veffen viele ~~ 
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fi gu erfrenen pffegte, gelitten hat. Wir fonnen Ihnen 
Rorigens nicht bie Gdhe vee Grevits angeben, welden Sie 
der Girma gemibren darften, ausjenommen infoweit dad 
Borhehenve Sie beftimmen miete. 

Wir erfucden Sie, uns pefalligft yu fayen, was in Quinin 
bei Tonen vorgeht, und ob ter Artifel, wie c6 bei uns ver Fall, 
heruntergugehen fceint, Dan offerirt uné feine Qualicat gu 
fe 4.50. Genten Sie uns gatight alle Informationen weldpe 
Gie Aber ticien Mrtifel erhalten finnen, fowohl Aber das 
Menopol, als aud aber tie Machrigten von Peru, foectell fiber 
ten Krieg, und Aber ten gunhighten Zeitpuntt gum Cinfaufen. 


Hochachtungévoll, 
Henry Lafitte & Co. 





7.—LETTER oF inquiry aS TO STATE OF 
MARKETS UNDER ADVERSE CIRCUMSTANCES. 
Amsterdam, May 2, 1891. 
Messrs. J. T. van Praat & Co., London, 

Gentlemen,—The latest news from America has 
overcast the commercial horizon and created a 
panic in our city. We tremble for the con- 
sequences which such a state of things may 
produce. The best houses are shaking, and we 
are momentarily expecting a general suspension. 
We do not know how your markets are, and in 
any case it would not become us to give you any 
advice; we merely throw out a hint, that the 
consequences of these untoward circumstances 
must be felt with you, as in all the great in- 
dustrial centres. 

Be good enough to give us some information as 
to what you are doing, what you fear or hope, for 
we are somewhat uneasy as to the result we are 
likely to obtain from our stock, which is of con- 
siderable importance. In any case we shall not 
send more, but wait your orders. 

In the hope of our hearing from you, 

We remain, Gentlemen, 
Your obedient servants, 
TEN DOREN & J. Haas. 


Ameterdam, le 2 mai, 1891. 
Messieurs J. T. van Praat & C!*, & Londres. 

Les derniers courriers d'Amérique ont obscurci 
Yhorizon commercial et jeté l'épouvante sur notre 
place. Nous tremblons pour les conséquences que 
peut amener une situation semblable. Les maisons 
les plus solides vacillent sur leur base, et l’on s'attend 
an moment & l'autre a une suspension générale. 
Nous ne savons dans quel état se trouve votre marché 
ct dans tous les cas oe ne serait pas & nous a vous 
donner des conseila, mais nous pensons que le contre- 
coup de toutes ces mauvaises affaires doit s'y faire 
sentir comme dans tous les grands centres indus- 
triels, 


Veuillez donc étre assez bons pour nous donner 


quelques renseignements sur ce que vous faites,. 
quelles sont vos craintes et vos espérances, car nous 
sommes peu tranquilles sur les résultats que nous 
devons retirer de nos marchandises, qui sont d’ane 
certaine importance. En tout cas, nous suspendrons 
nos envois et attendrons vos commandes. 
Dans l'attente de vous lire, 
Nous vous présentons, 
Messieurs, 
Nos salutations cordiales, 
TEN Doren & J. HAAS. 


Amfterdam, 2 Mai, 1891. 
Serren 3. T. van Praat & Gv., London. 

Die legten Machricten aus Amerifa haben ten Goriyont res 
Hanrelé getribt und in unferee Stave cine Panif heroorgerufen. 
Wir gittern vor ten Felgen, welche ein foleper Zufland nad fich 
gieben mag. Die beften Saufer wanfen, und wir erwarten jeten 
Augenbli eine allgemcine Ginfteflung. Wir wiffen nicht, wie 
8 fich mit Jhren Mirften verhalt, und e6 wiirte uns auf alle 
Bille nicht zuftehen, Jonen Rath gu eceheilen; wir wollen nur 
anveuten, rap tie Folgen viefer unginftigen Verhaltnife fich 
fomohl bi Jhnen als in allen grogen induftrieller Sentren 
fdbltar machen miffen. 

Mir werden Bonen fie gefAllige Snformation aber She 
Vorgehen, Glirchten oter Hoffen verbunten fein, tenn wir 
find cinigermafien fiir baé Refultat Bbeforgt, weldhes wir 
vorausfidtlidy mit unferent Borrath von ziemlider Grige 
erzielen werten. Wie werten feinenfallé Weitere’ ausfenten, 
fourern Bhre Auftrdage abrwarten. 

Ihren Machrichten entgegenjehend geidhren tic, 

Hochachtungévoll, 
Ten Doren & 3. Haak. 





8.—LITTER OF INQUIRY AS TO SOLVENCY OF A 
FIRM. 
Lyons, August 21, 1891. 
Messrs, A. J. Peters, London. 

Gentlemen,— Upon the recommendation of Messrs. 
Lambert Bros., of this city, we take the liberty to 
ask you to be good enough to inform us as to the 
respectability and solvency of Messrs. A. Wolff & 
Co., London, Commission Agents and Exporters, 
who have a house in Paris, Porte St. Martin. 

As all their orders are to be sent to the London 
house, you would oblige us greatly by giving us 
some information as to the commercial position 
and repute of the said firm. 

Thanking you beforehand for your trouble, 

We are, Gentlemen, 
Your very obedient servants, 
Fr. RicHoN BRoTHeRs. 
Lyon, le 21 aodt, 1891. 
Messieurs A, J. Peters, 4 Londres. 

Sur la recommandation de Messieurs Lambert 

Fréres, de notre ville, nous prenons la liberté de 
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nous adreaser a votre obligeance pour avoir des 
renseignements sur la majson A. Wolff & Cie, de 
Londres, faisant la Commission et ]'Exportation, 
et ayant un comptoir & Paris, Porte Saint-Martin. 
Comme tous leurs achats doivent étre expédiés 
& leur maison de Londres, vous nous obligeriez, 
Messieurs, en nous adressant quelques renseigne- 
ments sur leur position commerciale et leur solva- 
bilité. 
Nous vous remercions d’avance pour votre 
obligeance, et vous priou d’agréer, : 
Messieurs, 
Nos salutations empressées, 
Fr. RicHon FREES, 


Lyon, 21 Auguft, 1891. 
Herren A. 3. Peters, Lenton. 

Geftiigt auf tie Emyfehlung ter Serren Gebriter Lambert, 
bier, nebmen wir uné rie Sreiheit, Sie um gcfallige Austunre 
ber Refpectabilicdt und Solveny von Herven A. Wolff & 
Go. Kier, gu exfucyen. Genannte Firma ift cin Gommiffions- 
und Grport- Gaus, mit einer Filiale in Paris, Porte St. 
Martin. 

Da alle Orrers an tas Lontoner Haus gu fenten fint, fo 
erfuchen wir Sie um gitige Audtunft Aber vic Verhaltaipe und 
ren Ruf befagter Firma. 

Genehmigen Sie im BVoraus unferen Dant fir Ihre 
Bemahung. 

SHodachtungérellit, 
Gebritee Fr. Ridon. 


ARCHITECTURE.—IV. 


{Continued from Vol. VI., p. 877.) 


THE ROMAN 8TYLE. 

THE early architectural history of Italy is involved 
in much the same obscurity as that of Greece. It 
was peopled by various tribes, such as the Etrus- 
cans, the Samnites, the Sabines, and others; the 
most important of whom, and whose works exercised 
the greatest influence in Roman architecture, being 
the Etruscans. Rome herself, founded about the 
middle of the eighth century B.c., in the earlier part 
of her history was an Etruscan town governed by 
Etruscan kings and regulated under Etruscan 
institutions. 

Such of the buildings of Etruria as have been 
preserved possess much of the same character as 
those of the Pelasgi and of other early settlers in 
Greece. We find the same Cyclopean masonry in the 
walls of her towns, and like the Greek settlers they 
were tomb-builders ; they, in their character, how- 
ever, show a closer affinity to Asiatic sources than 
we can trace in Greece. In one constructional 
feature, however, they widely differed. We have 
already drawn attention to the enormous lintels of 


stone which covered the Greek gatewnys and the 
entrances to their tombs. In Etruria, instead of the 
lintel they sometimes employed the arch ; instenad 
of a series of lintels laid side by side to cover over 
space, or the superposition of horizontal courses of 
stone, one overhanging the other till they met at the 
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Fig. 10.—a, Ruman Doric, B, ROMAN CORINTRIAN,  , 
summit, as in the Tomb of Atreus at Mycene, we 
find the vault; and the arch and the vault are the 
new constructive features (new in this part of the 
world, for we have already spoken of examples in 
Egypt and Assyria) which were destined to effect a 
revulution in the method of covering over buildings 
adopted by the Egyptians and the Greeks in their 
temples. Two methods of covering over space were 
adopted by the architects of the earlier styles. 
They are known as the trabeated, from frades, a 
beam; and the arcuated, from arcus, a bow. 

In trabeated architecture spaces are covered over 
by beams of wood or stone supported by walls, or 
on beams carried by columns or piers. 

In arcuated architecture the same result is 
arrived at by throwing arches or vaults over the 
space to be covered. : 

The latter is by far the most scientific, but it 
involves much thicker walls to resist the thrust, 
and for that reason it is supposed that, although 
known to the Greeks, it was not employed by them. 
‘‘An arch never sleeps” is a saying attributed to 
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the Hindoos, by which is meant that in the very 
essence of its construction the tendency is to sink 
in the centre and thrust out the haunches. During 
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the process of construction, also, it requires some 
temporary support, for until it is complete the arch 
has no strength. In the present day, when we 
have plenty of timber to make these temporary 
supports, there is not much difficulty except in 
arches or vaults of large span, and in such cases the 
design of the framing or centre employed involves 
sometimes more calculation and thought than the 
building of the arch itself. 

The Romans therefore,when in course of time they 
had become the conquerors of the then known world, 
found themselves in the presence of two distinct 
principles of construction, viz., that which had al- 
ready been perfected in the trabented style of Greece, 
and that which in a more elementary condition had 
been practised in her own capital by the Etruscans. 
The earliest example of the vault is that which forms 
one of the sewers of Rome, viz., the Cloaca Maxima, 
built at the beginning of the sixth century B.c, 
which is vaulted over with three concentric rings of 
stone. Of Etruscan arch construction there still 
exist also two gateways at Perugia and an arch at 
Volterra. Cyclopean walls are found at Palestrina, 
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Cortona, Fiesole, and elsewhere. The only evidence 


of her domestic architecture is that which is shown 
in her tombs, for here as in Egypt the last resting- 


oh 
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place of the deceased was carved in the solid rock 
in imitation of the dwelling-house. The examples 
at Cervetri, Corneto, and other places show us that 
for their houses they adopted timber roofs, the 
beams being framed together and rising to the 
centre, where probably an opening was formed for 
light. Other tombs, such as the Regulini Galeassi 
tomb at Cervetri, show a similar system of construc- 
tion to that employed in the Tomb of Atreus, in 
horizontal courses of stone overhanging till they 
nearly meet at the summit, and are then covered 
over by small slabs of stone. 

Of the Etruscan temple we have only the descrip- 
tions of Vitruvius to go by. There were apparently 
three cellas or sanctuaries side by side, with a portico 
of columns in front, carrying timber architraves and 
superstructures. They had also circular temples, 
which we may look upon as the prototype of one of 
the most magnificent of all Roman buildings, viz., 
the Pantheon (Fig. 12). 

The amphitheatre was also a type of building of 
which they were the first builders, but as one only 
exists now, viz., that at Sutri, which is cut in the 
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rock, like many of the Greek examples, we can 
d@ince nothing of ite architectural qualifications. 

In their utilitarian work, such as roads, bridges, 
and aqueducts, they occupied the highest position, 
and the Romans, eminently a practical people, 
certainly derived their first experiences in this 
respect from their Etruscan predecessors. 

Adopting the same course as that which we 
followed in our lesson on Greek architecture, we 
have first to describe their “orders.” In these they 
followed on the same lines as the Greeks, but 
changed the Greek forms in accordance with their 
requirements and taste. They employed them also 
more in a decorative sense than in a constructive 


of a building which, constructively, was complete 
without them. 

Both the Doric and the Ionic order would appear 
to have been known to the Etruscans, the former by 
description only; the latter so far as its volutes 
are concerned is found in tombs, but never as an 
isolated feature (Fig. 10). It may be for this 
reason that in their subsequent examples (for 
it is not found in the earliest example of the 
Roman Doric order known, that of the theatre 
of Marcellus) the Romans added a base to the 
Doric column, suggesting that its early type had 
been a wooden column. In the place of the subtle 
hand-drawn mouldings of the capital, base, and 





Fig. 12.—Tux PantHrox, Rome. 


one; that is to say, they used three quarter de- 
tached columns side by side or piled them one 
on the other to decorate the surface or exterior 
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entablature they introduced portions of circles 
which could be mechanically set out. The triglyph, 
originally a constructive feature placed at the angle 
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of all Greek Doric temples, they placed always in the 
axis of the columns, leaving, therefore, # portion of a 
metope at the angle, which was mot a constructive 
arrangement. 

The Roman Doris order (Fig. 10, a) is divided, 
as the Greek, imto column and entablature, the 
former subwdévided into base, shaft, and capital, 
and the entablature into architrave, frieze, and 
cornice. ‘The shaft was not fluted as in the Greek 
Doric; in the frieze we find the same decorative 
divisions of triglyph and metope. The cornice, in- 
stead of sloping down, projects horizontally, as also 
the mutules, which represented originally the roof 
rafters, 

The Roman Ionic order followed very much 
on the same lines as the Greek. The capital 
was flattened, nnd made uniform on all sides; 
that is to say, the volute at each angle was brought 
out in a curve, this being done more especially 
in domestic work. Neither of these orders, how- 
ever, would appear to have been much employed 
in Roman monumental work; the Corinthian 
order (Fig. 10, B), appealed much more to their 
sympathies, and taking its principal features 
from the Greek examples, they produced an order 
which for richness, proportion, and appropriate 
fitness for the monuments in which it was em- 
ployed, reached a high standard of excellence. 
There are two other so-called orders, which we have 
not yet mentioned, though described by Vitruvius, 
and which completed the series of the well-known 
five Roman orders; the Tuscan, however, is only a 
simplified version of the Doric, and the Composite 
is, as its name implies, a combination only, viz., of 
the Ionic volute with the foliage of the lower part of 
the Corinthian capital. Before proceeding to our 
description of the Roman buildings, there still 
remains another combination to be pointed out, 
which ina sense constitutes a new order ; that is to 
say, an arrangement of forms regulated by definite 
laws of proportion, and which was applied to Roman 
buildings very much in the same way as the orders. 
The construction referred to is that of the arcade 
between columns; it is, in fact, a mixture of the 
trabeated and arcuated styles, using the term style 
only in a constructive sense. The two columns of 
the order in this case are placed so wide apart 
that it would be impossible for them to support 
an entablature. To meet this exigency, the open 
space is filled in with an arch, the columns being 
semi-detached only from the wall; being no longer 
independent features, but forming part of the 
wall construction. Again, when the orders were 
superimposed—i.c., placed one above the other—it 
became necessary on the upper storeys to have a 
balustrade, and this would seem to have led to the 
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introduction of a new feature, in a pedestal below 
the column which might range with the balustrade. 
This combination was employed so frequently in 
their amphitheatres and palaces that by tradition 
and usage it became an order. The mouldings 
round the arch constitute a new classic feature 
known as the archivolt, and the piers which carry 
the arches are called imposts, the mouldings which 
crown them being impost mouldings. In later 
periods of Roman art, as at Spalato, the attached 
column was omitted, and the impost (diminished in 
width) was developed into a column with a capital 
to carry the arch. 

We may now proceed to the principal buildings 
which constitute the Roman style. Of Roman work 
there still exists in all parts of Europe and West 
Asia a vast number of buildings of every descrip- 
tion, so that we are not only able to form a just 
conception of the splendour, the vast resources, and 
the varied requirements of the Roman people, but to 
trace the enormous influence which their remains 
have exercised on succeeding styles. As all the 
wealth of science and art of the universe was poured 
into the lap of Rome, so that she may be said to 
have become the capital of the civilised world ; so, 
through her colonies and dependencies, she became 
the dispenser of that wealth, and through the 
greater portion of Europe, in North Africa, and in 
West Asia, the monuments which she erected in 
all parts of her dominions have become the models 
on which succeeding styles have based their first 
conceptions. 

TEMPLES. 

The temples of the Roman Empire cannot be 
considered to set forth the architectural develop- 
ment of the style as we found to be the case in 
Grecian architecture. The examples existing in 
Rome are few, and of these so little remains that it is 
difficult to determine with accuracy their original 
plan (Fig. 11). 

No trace remains of the great temple of Jupiter 
on the Capitol, originally an Etruscan structure, and 
subsequently rebuilt and largely added to. Of the 
temple of Jupiter Stator, now recognised as that of 
Castor and Pollux, there remain three columns only, 
carrying an entablature, the total height of which 
is 60 feet 6 inches. The proportions of the column, 
the rich foliage of the capital, and the enrichment 
of the frieze and mouldings, though wanting that 
refinement and excellence of carving which is 
characteristic of Greek work, are all of a very high 
standard, and probably due to the employment of 
Greek artists in.their design and execution. The 
temple, with eight columns in front, was placed on 
a position or base 22 feet high, with a flight of 
steps in front facing the Forum. From this and 
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gther examples we gather that the Romans adopted 
the portico of the Greek temple, giving it, however, 
a greater depth; that they occasionally carried the 
peristyle on the two flanks, leaving the exterior of the 
cella wall plain : in other words, the Roman temple 
was no longer intended to be seen on all sides, and 
can only be 
looked upon as 
adding arich and 
imposing fagade 
to the Forum en- 
closure. The cella 
was increased 
considerably in 
width, and there 
being no other 
chambers, the 
whole structure 
was nearly square 
in plan. The tem- 
ple of Antoninus 
and Faustinr ,rlso 
in the Forum, 
hada magnificent 
portico of eight 
columns in front, 
but no peristyle, 
its technical de- 
ecription being 
octastyle pseuclo- 
peripteral. The 
best preserved 
temple in Rome 
is that of Fortuna 
Virilis, with a 
deep portico of 
five columns in 
front, of the Ionic 
order, and this is 
also pseuclodipt- 
eral. Curiously enough, the most perfect examples of 
the Roman Corinthian temple are those found in her 
colonies. Inthe Maison Carréeat Nismes, in the south 
of France,we finda typical specimen, with six columns 
in front, the portico being three columns in depth, 
it being understood in this and in other cases that 
the Roman portico is an open vestibule with no other 
columns than those which form its enclosure. The 
temple is psendoperipteral, that is to say, there is 
nO peristyle; the flank walls and the rear are, how- 
ever, subdivided and decorated with semi-detached 
columns, which therefore serve the purposes of 
battresses to strengthen those walls. The tem- 
ple of Diana, in the same city, is interesting 
as foreshadowing the plan of a later type of 
building ; the columns (excepting the portico) are 
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placed inside the cella, and two aisles are 
added, both of these arrangements being contrived 
to resist the thrust of the circular stone vault with 
which it is covered. The temples of Venus and 
Roma in the Forum of Rome were also vaulted with 
semi-circular barrel vaults, and these two temples, 
which were 
placed back to 
back, are sup- 
posed to have 
been surrounded 
with an immense 
periatyle. The 
most perfect ex. 
ample of this 
class is the tem- 
ple of Jupiter at 
DPaalbek in Syria, 
the greater por- 
tion of which still 
exists, excepting 
the semicircular 
stone barrel 
vault, which has 
fallen in. ‘Tho 
temple measured 
117 feet by 227 
feet, rather 
larger, therefore, 
than the | Par- 
thenon at Athone. 
But the dimen- 
tions of this tem- 
ple were far ex- 
ceeded by those 
of the great 
temple in the 
same Acropolis, 
of which six 
columns only re- 
main erect. This measured about 160 feet by 290 
feet. Other temples exist in the ruined cities of 
Syria, Asia Minor, and the north of Africa; but 
only the great temple of Jupiter Olympius at 
Athens—completed at least by Hadrian, 113 4.p.— 
calls for remark. This temple, of the Corinthian 
order, was built in white Pentelic marble. It was of 
the type known as octastyle dipteral—that is to say, 
it had eight columns in front and back and a doubls 
peristyle of columns on the flanks. Owing to a mis- 
conception of Vitruvius’ meaning, it was considered 
to have had ten columns in front, but the ressarches 
of Mr. Penrose in 1884 proved that they could only 
have been eight, and that it occupies the centre of 
a large enclosure, the substructure of whioh still 
remains. The temple measured 350 feet in length 
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by 140 feet wide, there being 106 columns in its 
portico and peristyle, all about 58 feet in height. 
We have already pointed out that some of the 
earlier forms of Etruscan temples were circular. 
There are two Roman examples, the temples of 
Vesta in Rome and at Tivoli, both being enclosed in 
circular peristyles. The most remarkable circular 
temple in existence, however, is that known as the 
Pantheon (Fig. 12), so unusual a form for a temple 
that it has been thought by some to be the original 
caldarium of the baths of Agrippa, which are 
situated in the rear: no openings are found 
between the two, however, nor have the special 
means required for heating such a hall ever been 
_ found ; moreover, the immense circular opening in 
its roof, 30 feet in diameter, seems to disprove it. 
The portico which leads to it is known to be of the 
time of Agrippa, but whether it is coeval with the 
circular hall, or added to it afterwards, it is difficult 
to determine. The latter would seem the more 
probable, except for the fact that no mention is 
made of the building by Vitruvius, and it scarcely 
xeems possible that so magnificent a structure 
whould have existed in his time—magnificent not 
only in its conception but in the extraordinary 
scientific knowledge displayed in its construction— 
without its beauties being dwelt upon by that 
author. The dome with which it is covered is 
348 feet in diameter and 147 feet in height, and the 
walls are 20 feet thick. The roof is vaulted with 
twenty-four brick ribs tied together by flat arches, 
and forming a series of coffers, which were origin- 
nally covered with bronze plates, taken away and 
melted down by one of the Popes to form the great 
baldachino in St. Peter's. The portico with eight 
colamns in front of the Corinthian arch is one of 
the finest examples in Rome, both in its general 
proportions and the severity of its decoration. 


THEATRES AND AMPHITHEATRES. 

The next class of buildings we propose to describe 
are those which would appear also to have been 
derived from the Etruscans, though never carried 
out to the same extent by that people—viz,, the 
theatres and amphitheatres. Of the former, that 
of Marcellus in Rome only exists, there being, how- 
ever, @ fine example at Orange in the south of 
Franoe. The theatre of Marcellus is too much 
Cestroyed for its interior arrangement to be 
made out. Its exterior, at least the circular 
portion of it, in two storeys, and decorated with 
the Doric and Ionic orders superimposed with 
arcades between, is the purest example of Roman 
architecture. Of amphitheatres there are many 
examples, not only in Italy—at Rome, Verona, 
Oapua, and Pompeli—but in the south of France, 
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at Arles and Nismes, at Pola in Istria, and else- 
where. The finest is that known as the Colossenm 
or the Flavian amphitheatre in Rome. Its plan 
is that of an ellipse 620 feet in its greater diameter, 
by 513 feet, the total area being 250,000 square feet, 
of which the arena covers 40,000 square feet. 
The seats are arranged in rising tiers, the top- 
most being protected by a portico ronnd the whole 
interior, The entrances to the building exist all 
round, leading to passages and staircases rising to 
these various levels. The total height of the build- 
ing is 157 feet, and is divided into four storeys, the 
three lower decorated with the Doric, Ionic, and 
Corinthian orders, superimposed with arched open- 
ings between each; the upper storey (behind 
the peristyle or interior portico), decorated only 
with pilasters and, at the top, the stone brackets 
and holdfasts intended to hold the masts of the 
velarium which’ during the performances was ex- 
tended across the vast open space. Various esti- 
mates have been made of the number of spectators 
it could accommodate, about 50,000 to 60,000 being 
the most probable. Excavations were made 
beneath the arena some fifteen years ago, which 
displayed a network of passages and chambers, in 
which the wild animals were located, and also 
certain contrivances which suggested that the whole 
arena could be flooded with water, affording the 
unusual display of a sea-fight. The amphitheatre 
at Nismes, which has been partially restored, is 
built with seats of marble, and, as in that at 
Verona, is still used for displays of varions Finda, 


THERMZ OR BATHS. 

The great typical] class of building which contams 
to the fullest extent all the finest qualities of 
Roman architecture are the great therme@ or baths 
which the emperors vied with one another in 
erecting, to meet the favour of that vast class of 
opulent and idle people who lived upon the wealth 
and the treasures of the conquered nations. They 
contained not only baths in the ordinary acceptance 
of the term (of that description known as Turkish 
baths), but—these were placed in halls of such size 
and magnificence that they became the lounge of the 
Roman people— some of the finest Greek sculptures 
have been found in them, which show that they 
served as museums in a sense ; they were decorated 
with paintings on the internal walls, and with mosaic 
pictures on the exterior, and contained courts with 
porticoes of columns of the rarest marbles, with 
whiok also their walls were lined. These baths 
included particoes and open courts for athletic 
exercises of every kind, and halls and lecture rooms, 
where the poets and literati of the day could 
recite their verses and their literary compositions. 
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‘They comprised, in fact, the club (except that there 
was no restaurant), the museum, picture gallery, 
gymnasium, lecture hall, promenade—in fact, all 
those attractions which are oecasionally found in 
some of our bathing establishments such as at 
Harrogate or Bath, where, partially for the sake of 
health, partially to pass the time, English people 
assemble at certain periods of the year. 

Of the baths of Agrippa, Nero, Vesnasian, 
Domitian, Trajan, and Constanze very little re- 
mains, but many of their plans are known, having 
been measured and drawn by Palladio in the 16th 
century. ‘The great hall or tepidarium of the bath of 
Diocletian still exists in the church of Santa Maria 
degli Angeli, and the general plan of the great 
‘'herms: of Caracalla has been carefully measured, 
and restored in drawings, which are so far reliable 
that they give us some fair idea of the splendour 
and magnificence of these great establishments. 

The general enclosure of the baths of Caracalla 
measured about 1,150 feet square, and was raised 
on a platform to which one ascended by flights of 
steps; round the enclosure were porticoes, gymnasia, 
and lecture halls; and at the back, what we should 
call a grand stand, from which the spectators could 
watch the races and gymnastic exercises in an 
arena. In the middle of the enclosure was the 
principal building, measuring 730 feet by 380 feet, 
containing the vestibules, dressing-rooms, halis for 
various kinds of games, and the three great halls of 
the baths—the caldarium, or hot bath, the tepid- 
arium, or warm room, and the frigidarium, or cold 
bath. The latter was open to the sky but sur- 
rounded with porticoes. The tepidarium was the 
central hall where the chief assemblages took place. 
It was 179 feet long, 82 feet wide, and about 
120 feet in height It was vaulted in brick or con- 
crete, the vault being decorated with coffers or 
sunk panels and mosaics. The hall, being much 
loftier than the halls adjoining, was lighted by 
windows on the two sides and the ends, The cald- 
arium was a circular hall, around which was a dome 
similar in many respects to the Pantheon, being 
about 120 feet in diameter, which was probably 
lighted by small side windows, fitted with glass to 
retain the heat in the hall. Other courts and halls 
completed the central building, which coverod a 
space about equal to our Houses of Parliament. 
The walls, floors, and vaults were covered with 
paintings, mosaics, richly coloured marbles of every 
kind, which must have formed one of the most 
magnificent interiors ever conceived. The magni- 
ficence of the vault and wall decoration of the 
baths of Titus, which were excavated daring 
Raphael's time, are said to have inspired his decora- 
tion of the loggia of the Vatican. 


BASILICAS. 


Historically speaking, the basilioas are of greater 
importance than any other Roman buildings : owing, 
however, to their having been roofed in timber, liable 
to destruction by fire, whilst their columns were 
easily removed and made use of in the erection of 
Christian basilicas, there are only two of which the 
plans have been found, vis., the basilica Julia in 
the Forum, and the Trajan basilica in the foram 
of that name. A basilica, or court of justioe, oon- 
sisted of a central hall surrounded by gisles or 
porticoes, sometimes with galleries, sometimes 
without. This portion served as the exchange or 
meeting-place of the merchants; at the baok, and 
separated from it by the aisles or porticoes, was a 
semicircular apse which constituted the hall of 
justice. The central hall was lit by clerestory 
windows above the aisles, or galleries, if any, and in 
Rome was roofed over with a timber roof. (The 
basilica at Pompeii was open in the centre.) The 
aisles were lit by side windows. 

It was probably owing to the easy destruction 
of these timber roofs that at a later period the 
basilica of Maxentius, finished by Constantine, the 
remains of which still overlook the Forum, was 
built in brick and concrete ; the form adopted being 
that description of hall which we find in the tepid- 
arium of the Roman baths. The basilica was a 
feature found also in the large palaces or mansions of 
the nobles, where it served the purpose of a amall 
court of justice or a hall from which the senator 
addressed his followers. 


ARCHES AND BRIDGES. 

Triumphal arches built to welcome a conqueror 
on his return home with spoils are found not only iu 
Rome but throughout her colonies. At Rome we have 
the arches of Titus (Fig. 13), Septimius Severus, ani! 
Constantine; of Trajan at Beneventum, at Ancona, at 
Treves in Germany, at Orange and Rheims in France, 
as well as other examples in North Africa and Syria. 

Of bridges and aqueducts there are three in 
Spain—Segovia, Alcantara, and Tarragona; and 
one celebrated example, the Pont-du-Gard, near 
Nismes in France; and the finest and most ancient 
roads found throughout Europe and elsewhere are 
those which were laid by the Romans. 

Not only in the vicinity of Rome but outside 
Pompeii and other Roman cities are still found 
remains of tombs which show that their respect for 
the dead was far greater than that at the present 
day, for not only did they lavish on them all that 
the artistic genius of the nation could conceive, 
but by placing them immediately outside their 
cities in the main roads they were constantly kept 
in view by the passers by. 
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So great has been the destruction in Rome of the 
many palaces and public monuments, even within 
the first three centuries of our era, and of course 
sanch more 80 since, that it is very difficult even to 
trace the plans of some of the more important 
which were known to have existed; though it is 
impossible to make excavations anywhere in the 
Sacred City without coming upon strata after strata 
of houses erected at various periods. To study her 
domestic architecture, therefore, we have to go to 
Pompeii, a second- or even third-rate city, perhaps. 
but which by a provision of nature has been pre- 
served in great part down to our ownday. Itis true 
that all the roofs and vaults are gone, and of the 
walis only from 10 to 12 feet remain, but with these 
and the descriptions of various authors it is 
possible to reconstruct in our imagination the 
general appearance of the city before it was over- 
whelmed by the last fatal eruption of Vesuvius in 
the year A.D. 79, which buried the city in a shower 
of ashes, pumice, and stone, in a layer 12 to 14 feet 
deep. Of the temples and other public buildings it 
is not worth speaking, as they are of far less im- 
portance than those in Rome and elsewhere, but of 


the private houses and villas of the upper and lower, 


classes there exists an inexhaustible supply, from 
which the following general arrangements can be 
summarised. 

The more important houses were divided into two 
parts, the public and the private portion. Of the 
former an entrance vestibule led to the atrium, a 
large hall open in the centre to the sky, the covered 
portion having a roof sometimes supported by 
columns surrounding the impluvium (a marble 
basin under the compluvium or open space in the 
roof). Round the atrium and lighted from it were 
n series of chambers, sleeping-rooms for the male 
guests, recesses for conversation, and the taddintum or 
sitting-room. The private portion consisted of a 
peristyle round an open court in which there was a 
small garden, the tricliniwm or dining-room, the 
pinacotheca or picture-room, the didliotheca or 
library, and suites of small chambers used as bed- 
rooms. Besides these there was generally a court 
surrounded by the offices, the kitchen, bakehouse, 
and store-rooms. All these rooms derived their 
light from the internal courts, the exterior of the 
block forming the house being invariably occupied 
by shops, in which sometimes the lord of the man- 
sion kept retainers who sold the produce of his 
farms and lands. 

From the walls which still remain erect we ascer- 
tain that they were a)l richly decorated in colour, 
painted in arabesque, and occasionally with land- 
scapes, figure subjects and wreaths of flowers; the 
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columns were of marble or painted in imitation, 
and the floors inlaid with mosaic or with small 
pieces of marble set incement. The roofs, being all 
in wood, have perished, but their coverings in tiles 
with the various ornaments on the ridges of the 
roof are still found in the excavations. Suoh por- 
tions of Herculaneum, a town close by, as it has 
been found possible to excavate (the lava which 
overwhelmed it being of great hardness), shows 
even finer work than at Pompeii, and those remains 
which occasionally are found in Rome show a far 
higher quality of work than that found in either of 
these cities. 


ALGEBRA.—XIX. 


(Continued from Vol. VI., p. 844.) 


MISCELLANEOUS EXAMPLES FOR PRACTICE. 

292. We now offer to our readers as a useful 
supplement to our lessons two exercises of miscel- 
laneous examples, covering the whole ground 
treated. 

EXERCISE 77. 

1. Ifa=8, )=7,c=6,d = 5, ande=1, prove that (ab + 
ce - Wd) +(2%2 alae = 30 ~ 2b + 4c —e. 

2. Also prove that ./(a® — 8d) x 3/ (3 — 8 — Qe) = 
(a — c) — See? + 3) ~ 8,/ a (aud + dd). 





(P+ 





8. Prove that “ ott) On-Me = i- { l1-1- =z 
4. Prove that “ 1D lnd =- T { —(-4) |. 
+ a-b 
6. Find the value of © one + heute 
1 1 
6, Find the value of a ~ am + er aera 


7. Find the value of CDW FETS - 


eae CERES ie @-9.0-F.EF9 
1 
8 Find the value of wars wuTyt at (at + 2%) 


9. Divide 1 + 27 by 1 — x ~2z!. 


a, > 
10, Simplify the following fraction: ————— 
yea ars 
11, Find the value of } — a eo 
12. Add 4 eee and —— 8. tozether 
eee ces deg SEN 
18, Divide -=-".) + =p by 2 ~ 25. 


Sean 1 1 
14. Extract the square rvot of 2* + at 2 (z _ -) —1. 
15. Extract the square root of ~— ry + We + ada di +1. 
16. Extract the cube root of 85 + 36; + 4” + a 


17. Find the cube root of 125a% — ee + saabae 
18, Simplify * /822 + * /162z — * /512x. 
19, Simplify /(a’b — 6ub + 9b) + 0d. 


20. Simplify /u3 wf) x fut (e— oA). 


Saat a 
C 


rn 
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21. Find the continned product of (a + d)2 (a — de 
(a + bp, and (a — b)x. 


22. Multiply z + ayt + 33% by x — ay? + ast, 


on Bimplity ° 2 GH") 3 (9) 


=i) 
24, Simplify the following fraction: 4/ { (=a — =}. 


25. Add together the fractions 
SF + 1) + JCP ~ 1) og AHR +1) — M@T- 1) 
Vat 1)— MP1) Yi 1) + V1) 
36. Find the greatest common ineasure, and then reduce to 
4x4 — 19n2 + Aint 
ite lowest terms aga Te 
37. Reduce to thelr lowest terms the fractions 
a* + ath + abt + U4 at + a3 + abs + dt 
eee ne at — 8a%d + dat? — Sub + U6° 


1 
298, Prove that ———. + ¥y-DG-2) + 


and 

Macon Bi tee os 
HGH x3~-2) (3-y) 
+ b+) 
(o~a).(b-c) 


ter) 
(c~a).(c-b) 


@+a+1 
(a-0). (a-c) 





29. Prove that — 
=], 
80. Which is greater, n3 +1, or n + n®? and which is greater, 
zt 1, or (z —- 1), 
81. If 240m = (12p + q)n, show that £> = ps + qd, and take 
the case when wn = 2, andn=3; p=18, and y = 4. 
82. Multiply 2a + 8)V— 1 by 8a ~— 20V— 1. 
thv¥=1 _ at+%mb/—1— od 
coy. a+ 
ees Laie ies 


83. Show that <——~_—_— 


84. Prove that = (a+bV¥—1) x (4—0,/1). 


83. Find the sum and Sete of /(3 + Qxty + x8) and 
af (et — 2xty + zy*). 
86. Reduce a, at, at, and at to equivalent quantities having 


the same ee ; alao zi, yi, and af, 


— J(n? — 3), S(a® + 18) — } 
Pa = ide Wala WS a+ J(at— bay’ and 2* — at by 
-~a 


88. Multiply /(7 + 2)4+ 1 by /(2 +2) —1. 

89. Divide 4z¥ + 142 — 927 ~ 19zt + axt by xt — orb + Erb — 4, 

40. Prove that 27 — 26 — 25 + xt — 23 + 284+ 7-1 =(zt— 1). 
ee = (z+). aed as 1}. 

. Find a fraction which, taken “ jan 11 times, shall pro- 

ice lly? + 25, 

42, What fraction ipiaggl stich by ie will produce 27"? 

43. Find the product of — i - by ——, and show the result in 
ene line. 

44, Find by the binomial theorem the 8th power of 1 — z!*, 


45. Express in a general form the 11th term in the mth power 
of the binomial x + y. 


46. Find the 4th root of a*b‘z, and the Sth root of — S2ry*z*, 


47, Find the nth root of — =r where » is an odd number. 
vl a 


48. Find the cube root of 2¢+ 925 + 624 — 9923 — 4218 + 441 7 — 843. 


49. Expreas—2zr* in the form of the 5th root, and 32* in the 
form of the 3th power. 


60, Prove that (a-5)-5 yar; [(at)t} aaa Jf : 
wt / ($58) = 


b1. Find the value of (5° + 4bold) 


52, Find the two middle terms of (4 — b)'7 by the binomial 
theorem. 

63. Find the ninth term of (3ab - ad), 

54. Find the fourth term of (a — b)™, 

55. Given /d - ./x= J/dz, to find «. 

56. Given 172% - 21 = x8 + 93, to find x 


7. Find the value of z in the following equation: =a —7 = 
- 5. 
58. Given 4,/23 /x —7 = ,/2, to tlad «, 


$9 Given sa/ vat —42 - 2, to find x, 


00. Given 2a% (a% + nyt mat Ja! + af to find z. 

61. Given 3 /x? — 2; 8 fetta: :8/x 2, to find x. 

02. Given 2/z+{ly—18= Jz —dy+9, and 0./x + fy— 
10 = 4./x + fy + 72, to find x and y. 

68. Given 7./z—2/y = Jy +15, and 4/z— J/y= J/2+7 
to find z and y. 

64. Given jz — dy = 8, and jx + jy = 14, to find wand y. 

U5. Given (x + 4). (y — 2) = zy, and (z -~- 8). (y + 5) = xy, to 
Se ae 

06. Given JEDIT + B4Sp HS = 9, and | Je—2 —B8 Jy #8 

Ss Sh to find and y- 

67. Given 2x4 + Sy = d, and zy: : 2a :¢, to find z and » 

68. Given zy = 20, and af + y* = 41, to find wand y. 

69. Given x + y = 25°§, and zy = 57 5, to find wand y, 

70. Given z — y = 2, and 23 — y3 = 98, to And a and y. 

71. Given z+ y= 18, and 2* + y* = 170, to find zand y. 

72, Given z + y = 84, and 7° + y3 = 27064, to find x and y. 


"73 Given z— y=‘, and = _ = = 82}8, to find x and y. 


74, Given eA — ay + 12/1 = 2a, and 2x - 8y = 4, to finds 
andy. (N B. Divide the firat equation by the second.) 

75 Givenz+ y= 7, and # — y* = 21, to find zand y. 

76. Givenz+y—2= 17, Qc - Qy+2= 0, and 33 — 4y— 3 
4, to find, z, y, and s. 

77. Givenz+y+2= 
105, to find 2, y, and z. 

78. Given 10x - gy + jz = 50, 4z + 2y — ds = 22}, and 82 — 
8y - 8z = 0, to find z, y, and ¢. 

79. Given zy = 40, zs = 10, and ys = 16, to find 2, 7, and s. 

80. Given 2% = 144, x#z2 = 225, and y%z* = 400, to find 2, y, 
and z, 

81, Given 8z — 2y + jz+ w= 8, 2+ Jy +s— woud, Ww dy 
+ ¥z+ 2w = 5b, and §x + fy + Je — 3w= 4, to And w, z, y, 
and 2. 

82. Given r+ y —z—v+w20, Or - 8y ~— 2 + 5v — Ow = 88, 
Sr + Ty + 82 — 4v + Sw = 62, fz — dy + 4s — jv — pw = 4, and 
4z - 4y — 42+ 10v — 8w = 92, to find 0, w, 2, y, and z. 

83. Given x* +z + 2y* = 24, and 22% — y? = J, to find zand y. 


&4. Given 24/5 + 2* = 2%, to find x. 

85. Given 22° - 4x3 + 3 = 99, to find z 

86. Resolve 8 into two factors, whereof the sum of the 5th 
powers may be 1056. 

87. Given 2? + zy + y* = 52, andz* — zy = — 8, to find zand y. 

88. Given 2(z + 2) = 104, and 8(c — z)z = 45, to find z and s. 

89. Given z® + ef = 28 — 28, and x4 — xt = zz, to find z and ¢. 

98. Given xt ~ yf + xdy — zy) = 405, and xt + zy = 45, to 
find zand y. (N.B. Divide the former by the latter.) 

91. Given z + y = 10, and x¢ + y* = 1552, to find zand y, 

92, Given z + y = 7, and 2 + y* = 3167, to find z and y. 

03. Given z — y = 4, and xt — y4 = 2320, to find # and y. 


94. Given z — y= 2, and =~ © = 1%, to find z and y. 





i,z- y ~ 2 63, andz - y+ sm 


‘ 
95. Givens + y =11, and © + © = 779}4, to fod x and y, 


Ze THE 


06. Given z = y= 2, and — 2 = 19,, to find z and y. 


97. Given z+ y = 5, and zy = 6, to find 27 + y’ without find- 
ing z and y. 

08. Given zs — y = 11, and zy = 26, to find 2? — 4° without 
finding z and y. 

90. Given ot — 223 + x = 182, to find z by quadratics. 

100. Given 2% — 226 + xé = 350400, to find z by quadratics. 


EXERCISE 78. 


1. Given z* + 4x? = 28}2, to find « by quadratics. 

2. Given z:y::y:%, 2+ yt 2 = 42,and 2 + y® + 24 = 1092, 
to fiiid a, y, and s. 

3, What number is that, the double of which is as much 
above 40 aa its half is below it? 

4. A bad £80, and B £80. B gaveaway a certain sum, and A 
twice as much; and then A had 8 times as much as B had. 
What did A give away? 

5. Tea at 6a. 8d. per lb. is mixed with tea at 4s. 3d. per Ib., 
and 101». of the mixture are sold for 448. 6d. How much was 
there of each ? 

6. Divide £153 between A and B, giving B 1) times A's 
nhare. 

7, Divide 77 into two parts, such that the sum of the 
quotients of the one by 4, and the other by 11, shall be 14. 

8. A father's age is 49, and the son’s ia 11; in how many 
years will the father's age be treble the son's? 

9. A farm of 2,850 acres is divided between three sons (A, B, 
and C), so that A's share ia to B's as 6:11; and C has 300 
acrea nore than A and B together. Find their shares. 

10. A garrison consists of 2,600 men, of which there are 9 
times as inany foot soldiers and 3 times as many artillerymen 
as cavalry. Find the number of each. 

11. A bill of 27 198. has been paid with 51 coins ; some are 
crowns, the rest are florins, Find the number of each. 

12, There is a number of 2 digits; their sum is 10, and if 
these digits be transposed, we obtain a number greater by 15 
than 4 times the original number. Find the original number. 

13. The sum of two numbers is 23, and 3 times their 
differonce is 21. Find the numbers. 

14. Sold a watch for £24, and by so doing lost as much per 
cent. as the watch cost. Find the cost of the watch. 

15. The area of a triangle is 6 square feet, and the base is 
known to be 8 times the height. Find the base and height. 

16. Componnd the ration of b®:b9 — z8,b+2 b~ 2, and 
b3 — af: BD, 

17. Show that /11 + ./7 is greater than J/10 + ,/2. 

18 Which is greater, 5 + /14 or /8 + 8/2? 

19. Show that the ratio compounded of airx, z:y, andy h, 
ja the sane as the ratio compounded of z+ a:2 +0, and 
(xz + b): b(r + a). 

20. Find the number to which if 2 and 5 be successively 
added, the reaulting numbers are in the proportion of 8; 5. 

21. Find two numbers in the proportion of 83:4, and their 
aum : the sum of their squares as 7 : 50. 

22. Find the G4th term of the series 4, 6}, 9, ete. 

23. Firki the 7th term, and the sum of 7 terms of the series }. 
4, }, ete. 

24. Find the sum of 5 + 43 + 4}, etc., to 21 terms 

25, How many terms of the series 19, 18, 17, etc., amount 
to 124% 

30. Two hundred stones aro placed at the distance of a yard 
from each other, in aright line with a basket, which is one 
yard from that next to it. A person starts from the basket, 


and nena them one by one intoit. What space does he travel 
over 


27. Insert 4 arithmetical means between 5 and 6. 
28. Given the frat term of an arithmetical series = 2; and 
the sum of 17 terms = 102. Find the common difference. 
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29. The first term of an arithmetical series is 3; the 15th 
term is 55. Find the common difference. 

80. The sum of three numbers in arithmetical progreselon is 
21, and the sum of their squares 179. Fiud them. 

81. Find the 8th term, and the sum of 8 terms, of the geo- 
metrical series 81, — 27, 9, etc. 

$2, Find the sumof 8, — 6, + 12 —, ete., to 6 terms. 

83. Find the limit of the sum of the series 1 + 4 + }, ete. 

84. Find a geometrical series whose Ist tern is 2, and 7th 
terin is yy. 

85. Insert 8 geometrical means between 2 and 10}. 

86. The perimeter of a piece of ground in the form of a 
right-angled triangle = 06 rods, and the radius of ite inscribed 
circle = 44 yards. Find the sides of the triangle, the area of 
the luscribed circle, and the area of the ground. 

37. If a candle, in the form of a cone 12 inches high, burns 
12 hours, and the bottom inch burns 1 hour longer than the 
top one, what time will the fourth inch from the top burn; 
and also find the time the top inch will last ? 

88. At what height must a person be to see 2, of the earth's 
surface, supposing it to be perfectly spherical, and its diameter 


7,960 miles ? 


89. Given ~ tt 


Ge + ys = b £0 Bnd 2. 


+1 2x 
40. Given ary Sab + OA = ak + ab + os 0 Oud 2. 


41. Given 8 = /2!— 14 /x*— 1, to find z by quadratics. 

42. Given 8x + 5y = 78, to find integral values of x and y. 

43. In how many ways may £80 be paid with sovereigns and 
guineas ? 

44. What number {s that which, if divided by 6, 7, and 9, 
leaves the remainders 1, 1, and 0. 

45, Divide 150 into three parts, so that one of them being 
divided by 9, another by 7, and the other by 2, the quotients 
will together arnount to 25. 

46. What number is that which when divided by 2, 3, 4, 5, 
etc., to 12, has for its remainder 1 leas than its divisor ? 

47. How must I mix three kinds of spirita at 3s. 4d , 2s. 6d., 
and 83 4d, per gallon, to make 100 gallons at 3s, ? 

48. Find the side of a square, inscribed ina given semicircle, 
whose diameter is (a). 

49. Find the side of an equilateral triangle, inscribed in a 
circle whose radius is (a), and that of another circuntscribed 
about the sane circle. 

50. Find the sides of a rectangle, the perimeter of which is 
equal to that of a square whose side is (a), and its area equal 
to } the area of the square. 

51. An ingot of gold was sold ata loss for £420. If it had 
been sold for £570, then the gain would have been exactly 4 
timea as much as the loas is at present What did it cost? 

52. Find a number such that when it is added to 15, 27, and 45, 
there arise three numbers which are in geometrical progression. 

53. A, B, and C wanted to buy a horse, but neither of them 
had money enough for the purpose ; A begged of B and O the 
half of their money, in order to enable him to buy it. On the 
other hand, B asked A and C only for the 3 of their money, 
because he then would be able to buy it himself; on which C 
sajd to A and B, ‘‘ Lend me } of your money each, and then I 
can buy it.” How much money had each, and how much did 
the horse cost, supposing we know that they had no other 
money than sovereigns ? 

54. Five frienda, A, B, C, D, and E, jointly spent a certain 
suin atan inn. This sum is to be paid by one of them, but on 
counting the sovereigns they had in their pockets (for none of 
them had amalier coin), no one had enough to pay it alone. 
If one pay it alone, the others must add a part of their money ; 
so that A must contribute 3}; B, 3; 0,3; D, }; and E, } of 
the others’ money. How much did they spend, and how much 
had each? 
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85. Find two numbers such that their product is equal to 
their sum, and their sum, added to the sum of their squares, is 
equal to 153. 

56. A traveller starta from a certain place, and goes 1 mile 
the first day, 2 the second, 8 the thini, 4 the fourth, ete. Five 
days after another traveller starts from the same place, takes 
the same road, and goex 12 miles daily. On what day after 
the departure of the first will they be together ? 

57. A bookseller avid ine two bound books, the one which 
contained 48 sheets for 14s., the other of 78 sheets fur 19s. The 
binding and paper were the same iu both. What was the price 
of the binding? 

88. A person buys a piece of cloth, and pays £7 for every 5 
ells; he then sells every 11 ells for €16, and gains by the 
bargain £24. How many ells dd the piece contain ? 

50, A sum of £156 was to be divided amongst 16 poor 
children, in proportion to their ages, in such @ way that each 
of the elder ones received exactly twice aa much as the next 
younger. If, therefore, the youngest according to this division 
received £6, how much more did each preceding one receive, 
and how much the eldest? 

60, A schoolmaster gave his pupil two numbers to multiply, 
one of which was greater than the other by 75. When the 
acholar had finished the multiplication, he proved it; and the 
product divided by the least factor gave the quotient 227, and 
remainder 118, The schoolmaster then found that it was 
multiplied wrong, aud ordered the error to be corrected. When 
the pupil had found out the error, he suid that he had calcu. 
lated only 1 too little in the multiplication. ‘‘ No,” said the 
master, ‘‘not 1; but 1 thousand” What numbers were given 
to multiply ? 

61. Ina solution of salt and water, the weight of the fresh 
water = a, the weight of the salt =); therefore its contents 


How much water must be added to it that its con- 





= . 
a+b 
tents = g? 

62. The sum of two numbers = 9, and the sum of their cube 
roots = 8, Find the numbers. 

68, The sum of two numbers =a, and the sum of their 
fourth powers = 14 times the product of their squares, Find 
the nuinbers, 

64. Find the value of rk, in terms of v, r, and a, in the 
formula v = w(n* + 712 + R + 17) 

65 Find the value of v, in terms of g and eonly, from the 
following: v = gt, and e = ae 

66. I offered to buy the nuts a Loy had for sale at the rate of 
1s. per gross, but he could not say the exact number he had : 
he, however, remenbered that when he counted them over by 
2, 8, 5,7, and 11 at a time, there remained 1, 2, 8, 4, and 5 
respectively, and that he expected to make nearly 11s of them. 
I offered him 10s. 6d. for the lot, which he agreed to. Find 
how many nuts there were, and whether I gained or lost, and 
how much. 

67. Bought 21) ewt. of rice at z shillings per cwt., and 824 1b. 
of Assam tea at y pence per lb. for £59. Find the values of x 
and y in integers. 

68, A fortunate gamester counted the sovereigns he had won 
twice successively ; the first time, having counted them by 
threea, he had 2 over; the second time he counted by fives, 
and had 1 over. After this he played again, and lost £6; 
and then counted the swum left by 7 and 11 at a time, and 
found he had 8 over each time. How many sovereigns did he 
win the firwt time he played ? 

690. Find two numbers such that the lat multiplied by 17, 
and the ind by 26, the lst product is 7 greater than the “nd. 

70. Divide 240 into 8 parts, so that the 1st divided by 8, and 
the 2nd by 6, and the Srd by 4, the quotients and remainders 
are the same in each. 


KEY TO 


EXERCISES. 


EXERCISE 76. 


i ‘Rees x J/(2A8 — ais -—d 


4... 
d+ ve i 8 


=6; perpendicular = 


2. Base = 12 rods, and perpendicular = 16 rods. 


3. Length t= veo te 


4. Bc= 
a 


5. Hypothenuse = : ~ es 


7. CD= 3}; Da = 6}. 


= 12; breadth bx p = I. 


¢ + vee - =; from thia a Band a ocan be found. 


6, Da=5 


aa/e = 


8 ZOrPR= yu + 3 - o: and Pq =2+d. 


9. 11 fest 4 inches 


10. 9. 
12. 9, 12 and 15: genoral solution, } /Ue ; 


11. 6 
}/éa; and $ you, 


13. 7 and 14. 
14. ray ai laa sides = gm(2 ~ /2); the hypothenune = 
15. yy(6 + /8)2d. 16.. Hypothenuse = 89, and side = 86. 
17. /m be +2)t 18. ax (d 2 + d)* = 576, 

2u 
20. Fa= = and perpendicular cz = ae 


EXEKCISE 77. 





at — ab + 2 2Qah 

5. 2(—So a) on 

aera 

a ee 

“(we+a).(z+b).Q +0) 

ee aie 

* at— xt° 

9, 1+ Sx + 409 + 728 + Lie, 
ete. 


gees ©) (a — 6) 
(ut + 8) 
ll. 1 + 2+ 228 + 2a 4x3 +2 d 
4x4, ete. 
8r +5 
2. SGT anx8 + 202 + 6" 
13 a? + 2ab — U3 
14. 2— 2 +1. 
z 
15. z— gy +l. 
a 
9. 
16. 25 + a 
WW 5a — 4b. 
18. *,/2z. 
19. aJ/b 
20. x4, 





=" 
21. (a? — bt) **, 
22. xf + Gxat +924 — 4y, 
zx 


* ire ily 


 (e 
1 
a® 

25, 2x8, 

26. G.C.M. = 2r — 8a; 
Aiea 
Pcie aaa oy 
—ah + a+ 

7. oe an (= 


30. n° 41; and nf — 1, 
82. ba? + Sab 1 + dt. 


35. 224 and dy /z. 


a+— b> 


36. (a'*)t¥, (ae)te, (ge)r¥ 
and (a8)"¥; and (ze) 
(ye), and (gt) r¥, 
87. gs and 2 + a°r +a°, 
88. z+ 1, 
30, axt — xt. 
4), Cyt + Fp 
ers Llay** 
42. eae m= irs, 
e782 (ry)e+e, 
. 1-828" + gare — sextm + 
70r™ — 66at™ + ogyem — 
arbe 4 zim 


tf 





. wm lOylo, 
468. + atott and — votysi, 
47. =- : 
vist 
48, 2+ Br — 7. 
49. (- 32x18) and (245tz ¥ = yf, 


Bl. d4atcth 194 48abe7db-* + 
16a%ctd4bh-* + datos -3 
+ Haklads + efyabto! a 


52, osiostl ~ 248 2481008 


5a. ‘Ab or 1°718771. 
60. ies 13, 


2 ze O4, and y = 14, 
63. z= 9, anly = 4, 


A4. 2 = 82, A a a 

Oh, 2 =x 6, and 

GU, 2 = 66, an bag 
ga fad 


akg prey e a 


eJ/d 


haaeuay ov" <0 oeoe marron | 
/8a* + 3A 

68. a= 6, and y = 4, 

OP, @ = 2}, and y = 23. 

70. a = 6, and y = 2. 

71. 22 7, and y= 11. 

72. == 4, and xs 8Q, 

78. a= 10, and y = 3. 

74. ez b, and y = 2, 

76. 2b, and y = 2. 

Td. =i, y= 7, aud z= 1, 

Tl, @ = 90, y=6,and z= 21, 

78. om hb, y= 2, aml: = 8, 
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82.02 16,.uw=9,2 x l,y= 
8, and z = 8. 

88. x= 2 or — 2°2; y = 8 or 
4/1008. 

84. x = ( vs vt. 

85. x= 2or 6. 

8d. 4 and 2. 

87. r= 2, and y = 6, 

88. z= 8, and z = 5. 

sy, z= 4°75 + 8), andz= 
$ v5, 

90. r= 5, and y = 4, 

01. z= 6, and y= 4, 

92, x=2, and y = 5, 

oy. z= 7, and y= 8. 

4, x= 4, and y = 2. 

5, re4,anly=7. 

3, x= 5, and y = 8, 


70. oa b, y =8, aud sz = 2, 07, 2315, 
80. x= 8, y = 4, ands = 6. 98. 2189. 
B8lLw=2,27=},y= Il ,andz 9. 40r —3. 
x 4, 100. 5. 

EXERCISE 78. 
1, 8. 45. 45, 91, and 14, or 90, 42, 
2. 2 2, y = 8, z = 32. and 18, 
8. 82. 40. 8951) 
4, &: 47. At 24, 4d., 5 Ib, Pa 15, 
5 2b _ and 8 1b. etc., (+ 5); at Qu. 6d., 
6. A, £68 ; B, £85. 28, 22, ete. (— 0); at 
7, 44 and 88, 4d., 61, 62, 68, ete. 
8. 8 yearn. Ct 1). 
9, 450, 825, and 1575, 48. Side of square = a //}. 
10, 200 cavalry, 600 artillery, 49, Side of inacribed triangle, 


aud 1,800 font soldiers. 
11. 19 crowna and 82 flurins. 
32, 10, 
13. 16 and 8. 
14. £40. 
15. Base 6 ft., and height 2 ft. 
16. b' + br + 

wor 
18. /5 + »/14 is the groater. 
79, Both = a:b, 
20, ~ }. 
21. Gand 8, 
22, 16). 
238. — and 0. 
24, 52}. 
- Sor 81, 

. 40,200 yards, or 22 miles 
80 yards 


1, 4 ‘ 
a7. Bb OR, 6 , aud 54. 
a aL 2}, 8 ’ t» ete., to 10. 


30. 8, 7, ee 
81. B1. — yy, an ?. 


38. 2. 

34, oe Ie Br ote. 

&. 182, 178 ata 220 yards 
are the three sides ; 
6083°1370 square yards, 
area of inscribed circle ; 
and 11,616 square yards 
am area of triangle. 

8%. Top inch, ¢ hour; the 
minutes. 


urth from the top, 46,4, 
88. 3th of a diameter, or 905 
miles. 


30. gm (1 + /8)% /3 2 dvo. 


a+ Jab+d 
0. wu SE eet b 
a— Jab+b 


A. sz JP EV5. 
42. 3 w 21, 16, 11, ete. ; y= 2, 


8, 
43, Three ways: 50, 38, or 17 


sovereigns ; 20, 40, or 60 
aaa an 


a/8; side of circum- 
scribing triangle, 2a ,/3. 


60. Length = Sa vaaly i 


breadth = % { /2a1f. 


51. £450. 
H2. 9. 
68. The horse either cost £17, 
and then A had £3, 
B £11, and C £13; or 
the horse cost #84, 
and A had £10, B £22, 
and C £26. 
54. They spent at least £879, 
and then A had £319, 
B £459, C £543, D £599, 
and E £630, etc. 
5o, Sand f. 
bu, On the 8th day, and ifthey 
continue their journey 
they will meet again on 
ye 15th day. 


58. 440. 
59. 108. and £13 10s. 
60. 159 and 284. 


t 
61. : —(a+ 6) The unit of 


the weight the same as 
that iu which a and 6 
are given. 

62. : and 1, 


63. . (+ /8 + 1) and 


a 
2 (# V8 + 1). 


r 8n sr 
G4. R Fi + ae . 
6b. n= /2¢e. 
Us, ee Cer 108. 633d. Mate 
in = ihe of id, 
Cr. y= agg per 1b, ; x = 26s. 
per ee 
68. 86 or or 241, or any term of 
the the progression formed 
e common ditfer- 
pes 1155. 


of the progression - 
creasing by 17. 


70. 106, 80, and 


&. a Ae $1, Toy any om - 
rogression in- 

pear ll he 26; 2nd = 

8, 30, 87, or any terin 


w 





ITALIAN.—VII. 
[Continued from Vol. VI., p. 850.) 


THE PREPOSITION PER. 
THIS preposition denotes— 


1. The passage through a place, or, more generally 
speaking, a relation between two objects, one of 
which gets moving along, piercing, penetrating, etc., 
through another. For example :— 

A Ré-ma si pud an-da-re per Ft-rén-se, 0 per Lo-ré-to, one may 
go to Rome by way of Florence or Loretto. 


Per di sct-to, per di sd-pra, through under there, through 
above there. 


2. The cause, motive, means by which any pur- 
pose is or can be effected, instrumentality. Yor 
example :— 

E-gli td-ce per ti-mé-re, per ver-go-gna, he is silent out of fear, 

for shane. 

Lo-go-ra-to per tl lun-go u-so, worn out by a long uac. 


3. A purpose, end, or aim in view, object, tendency, 
endeavour, effort. This is a most frequent and 
important use of yer, which in this case exactly 
coincides with the English conjunctions to, in order 
to, so asto. For example :— 


Stu-did-re, léy-ge-re, tra-dlir-re per im-pa-rd-re, to study, to 
read, translate in order to learn. 


4. An ability or qualification to do a thing, also in 
this case corresponding to the English conjunction 
to, or to suitable prepositions with present partici- 
ples. For example :— 


El.la ha in-gé-guo ab-ba-stan-en per fir-lo mé-glio di lui, she 
has sufficient intellect to do it better than he. 

Bs-se-re, sta-re per fu-re qudl-che o6-sa, to be about to do 
something. 

Cor-re-re per un mi-glio, to run a mile. 

An-da-re per tér-ra, per ma-re, to go by land, by sea. 

Tan-to per gior-no, per mé-se, 80 much a day, a month. 

Fa-re qual-che c6-sa per or-di-nedel pa-«ird-ne, to do something 
by order of the master. 

Prén-de-re, te-nér ti-no per la ma-no, per un brac-clo, to take, 
hold one by the hand, by one arm, 


An important use of per is the following :—Per 
quanto, or merely per (along with the noun, ndjec- 
tive, verb, etc., immediately connected with it) in 
the course of the sentence followed by che (thus: 
per... che), signify as much as, however, as, what- 
ever,etc. For example :— 

Per pé-co ch’i-o bé-va, however little I may drink, or, little as 

I may drink. 


Per bdél-la ch'éla si-a, however beautiful she may be, or, 
beautiful as she may be. 


B-gli ha per mé-glie t-na Ro-md-na, he has married a Roman. 


6 

Agghtaccian, freezes 
or curdijes. 

Dew: ee: profit, 


ne cli, ora caytone 
di, on account 


of). 

Campo, in., field. 
Carita, charity, 
“compassion, ark 


A sella ad 


Colu:, he r lo 
consiglio di colt, 


or per lo colui 
consiglio, by his 
advice), 


Consiglio, counsel, 
advice. 

Di dre di notte, day 
and night. 
Divenne rosso, he 

turned 
blushed, coloured. 
Dovere, duty, obli- 

tion, 
Egli men, he comes. 
Fu seppelito, he was 

buried. 


ITALIAN. 


VOCABULARY. 
Galantuomo, honest Piacere, ure, 
man, Fooo, li uke (per poco, 
Giorno, day (giorno ost, nearly, 
7 laa every well a 
y, 9 
To, 1. posta, hy post). 
Io lo tenni, I took R 0, re 
hin. consideration. 
Ta rlo, I tga Sangue, blood, 
L’ ha prese, he xeized Sarei, should be. 
him. Sarei caduto, I 
ms jot X oe 80. ae re inade 
o it. a 
Lo indusse, he in- aares perma 
duced him, pre- had like to have 
vailed on hin. fallen) 
Lut, him. Soffre. he suffers. 
Mantello, cloak. Vantagyto, advan- 
Sfe, me (per me, te, mee: benefit, jro- 
as far as I am, fit, good. 


thou art, con- 
cerned ; as to or 
as for me, thee; 
for iny, thy, part), 

Mi , f., threat, 
menace, 

Molti, many. 

Moreno, they died. 

Morto, 

Non mi precipitate, 
do not hurry me. 

Parere, opinion. 


EXERCISE 20. 


Translate into English :— 


1. Lo f6 per pia-cé-re, e non per do-vé-re. 
3. 1-0 p&r-lo per 


lo tén-ni per un ga-lant ué-mo. 


v6-stro van-tag-gio. 
5. Lo in-das-sc per vi-a di mi-nic-ce. 
7. Mél-ti da lui ve-ni-va-no 


per ca-gié-ne di 
per con-s{-glio. 


d{-co per v6-stro bé-ne. 


pa-ré-re. 
pre-ci-pi-té-te. 


lui. 


8. E-gli vién 6-gni giér-no. 
10, f-o per me sa-ré-i di 
11. Ah si-gné-re! per ca-ri-t& non mi 
12. Per le vil-le, per i cém-pi, per 


Ven, f., vein. 

Veatruno, came, 

Venne, he came. 

Vergogna, shame, 
Dashfulness. 

Via, way, road, 
street, route, 
means, Manner 
(per via di, by 
means of). 

Vila, f., villa, coun- 
try seat, 


2. f-o 


4. Per ri-guar-do dell’ a-m{f-co, 


6. Sé6f-fre 


9. Lo 


le vi-e e per le cf-se di di-e di nét-te mo-rié-no 


(Boccaccio). 


Per con-si-glio di co-l4-i. 


mér-to. 


Alto, high, tall. 

("e, v'e, there is. 

Cin-que, five. 

(i od-no, there are. 

Con-tén-to, content, 
contented, pleased, 

Dié-cr, ten. [teen, 

Die-ci-nd-ve, nine- 

Tne-ci-6t-to, eighteen, 

Lie cu-sét-te, seven- 
teon. 


Ihf-fi-ct-le, difficult. 
bard i-ci, twelve. 
Du-e, two. 
hu-ci-le, eas easy. 

ay dl-be-ré, the trees. 
Gli a-mi-ci, the 

ends, m. 
GU spdoch{, mirrors. 
Gu i udméni, igs 
I pore gre are the 
books. 


good 
I ferent atr-vt, 
the young men- 


13. Per pdé-co sa-ré-i ca-du-to 
15. Fu sep-pel-li-to per 


VOCABULARY. 


I l-bri, the books. 

I né-stri fra-tél-li, 
our brothers. 

I pa-dri, the fathers, 

T té-mt, the theines, 
exercises, ctc. 

Il flo-re, the flower. 

Il giér-no, the day. 


Ii vane sér-vo, 
e young man- 
servant. 


Tl it-bro, the book. 
Tt mé-se, the month. 
Il Lb ict the father. 
Il té- the theme, 
aac on a rule 
mmar, sub- 
thesis, 


fe 
La od-ea, the house. 
la Aeitiges the city, 


La mé-dre, the mo- 
ther. 

L'dl-be-ro, the tree. 

L'a-mi-ca, the fe- 
wale friend, 


14, 


L’a-mt-co, the 
friend, (m). 

Lan no, the year. 

la pen-na, the 
pen. 

L'ar-ma-dw, the 
press, clothes- 


press, cupboard. 
La sé-dus, the chair, 


seat, 
La set-ti-md-na, the 


week 
Le a-mi-che, the fe- 
male friends. 
Le bué-ne pén-ne, 
the good pens. 
Jaz ma-dri, the ino- 
thers. 
Le n6-stre s0-rél-le, 
Le pen ie 
ne, the pens. 
spéc-chio, the 
as et - glass, 
mirror, 
L’ué-mo, the human 
being, 1uan. 


P+ | 

Mal-con-tén-lo, dis- sonable, rational, Spte-so, often, fre- 
contented, dia sensible, vee 
satinfied, dis- Sé-ds-ci, sixteen. Tre, three, 
jist i, aix. Tré-di-ct, thirteen. 

Né-ve, nine. ém-pre, always, Un. ttt, eleven. 

O, od, or. continnally, in- U-ne 

Ot-to, eight. varially, ever. D-ti-le, useful, pro- 

Quat-t67 -<li-ci, four- Sét-te, reilag fitable, lucrative. 
teen. Sé-no, a Ven &, eth 
dt-tro, four. $d-no du  baleeg to, Vea dn multiplica- 
utn-di-ct, fifteen. (i.e. are of). tion), times, mul. 
-glo-né-vo-le, rea- tiplied by, 

EXERCISE 21. 


Translate into English :— 


1. I bué-ni pa-dri e le bué-ne mé-dri. 2 Le 
cé-se di qué-sta cit-ta s6-no al-tis-si-me e bel-l{s-si- 
me. 3. Qué-sto p6-ve-ro é s§m-pre con-tén-to, 4, 
Le fi-glie di né-stro zf-o sé-no con-ten-t{s-si-me. 
5. La mé-dre d@’En-ri-co &-ma i fid-ri edi fan-cidl-li, 
6. Gli a-m{-ci di Gio-van-ni s6-no ar-ri-vé-ti. 7. Le 
a-m{-che di mi-a so-rél-la s6-no par-ti-te per Ré-ma. 
8. Gli dl-be-ri nel né-stro giar-di-no s6-no an-cé-ra 
mé6l-to pic-co-li. 9. Qué-sti u6-mi-ni 86-no sém-pre 
mal-con-tén-ti. 10. I té-mi di mi-o cu-gi-no s6-no 
f4-ci-li; ma i té-mi di mf-o fra-tél-lo s6-no mél-to 
dif-fi-ci-li. 11. I v6-stri cu-gi-ni s6-no rio-chi, ma 
le vé-stre so-rél-le s6-no po-ve-ris-si-me. 12. Hal 
tu ve-dii-to gli 4l-be-ri ed i fié-ri nel né-stro giar. 
di-no ? 

EXERCISE 22, 

Translate into Italian : — 

1. The friends of my uncle are very rich. 2. I 
have often seen these men. 3. The children of our 
gardener’s wife are reasonable. 4, We have found 
Henry’s sisters in the church. 5. Your exercises 
are difficult, but the exercises of Lewis are very 
easy. 6, Have you received these beautiful flowers 
from John? 7%. I have received from my uncle a 
pen-knife and twenty pens. 8. This lady has seven 
children. 9. This man has four sons and two 
daughters, who are very reasonable. 10. We have 
received five letters from our aunt. 11. My friend 
has found a pen-knife and eight pens, 12. Four 
multiplied by five produce® twenty. 


THE PREPOSITIONS SOPRA (SOVRA), SU. 


These prepositions generally denote the relation 
of two things or persons, one of which is on a higher 
locality than the other, or one of which surpasses 
the other with regard to some quality. 


Examples :— 


So-pra la td-vo-la, s6-pra la tér-ra, on the table, on the earth 
or ground. 

Por la ma-no ev-pra il pét-to, to lay the hand on one‘a breaat. 

Silda clema di u-na er-ta mon-td-gna, on the top of a steep 
mountain. 


* English words printed in italics {in the Exercises must 
be left out in translating iuto Italian. 
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THE NEW POPULAR EDUCATOR. 


Oona elt-té sl-tuc-ta sd-praun fil-me, oul Ré-no, sil-la me-ri-na, 
atown situated op a ol on the Rhine, on the sea- 


count. 
An-dd-re ed-pra { ne-mi-ci, to go against the euemy. 
Prt-std-re o6-pra pé-yni, tw lend on securitien. 


Pen-ne-re, diere, par-la-re, dis-cér-re-re ad-pra qual-che 06-an, to 
talk, discourse of something. 
la vi-ta sua, he loved him more than his 


think, speak, 
L'aemit-v ed 
own life. 


In su is frequently used in the place of su. 


example :— 


Sul tét-to, or in sul tét-to, on the roof, 
Sul or in aul més-20 di, aul ve-spro, sul tra-mon-tar del s6-le, 
towarda, about noon, or twelve o'clock, towards evening, 


at sunset. 


For 


Euphony sometimes requires the addition of the 
letter r to the particle su, especially before a word 
commencing with a. 


In sur u-na pidz-za, on & square 


THE PREPOSITIONS FRA, TRA, INFRA, INTRA. 


These prepositions generally correspond to the 
English prepositions between, betwint, among, within, 


tn the course of, in. 


For example :— 


Tra tl mi-ro ed tl fli-me, between the wall and the river. 

Fra ti-md-re ¢ ape-ran-2a, between fear and hope, 

Tra pé-coht gidr-ni, in a few days, 

Before the personal pronouns me, se, etc., fra and 
tra have a peculiar meaning corresponding to the 
English prepositions to, with, and are used, as it 
were, in the places of dén-tro me, dén-tro se, within 


me, within himself. 


For example :— 


Fra ee me-dé-at-mo dis-se, he said to himself, 
Tra me s0-vén-te di-cén-do, frequently saying to myself. 


Aria, air, tune, 
aong. (ting. 

Aosieo, seated, uit- 

Kawle, trunk, chest. 

Carrosza, carriage. 

Crd resti, that must 
remain. 

Clavteembalo, harp- 
sichord, piano- 
forte. 

Cuore, heart. 

Da, gives (te, is 
situated towards, 
faces, or een 

Oi lui, of him, his. 

Dhacordia, discord. 

Diegrasia, misfor- 
tune, 

fare, to do, make, 
cause (sel far or 
al far del giorno, 
dal plsreo: at the 

, at the 
break of day 

Fatto, fact, deed, act 
(ul JArtto, in the 

in the very 


act 
Fede, faith. 
Fiume, river. 
Francqgorte, Frank- 


Gentiore, father. 

dia planto, he has 
shed tears. 

il pid gfortunato, the 
most unate. 


VocABULARY. 


Infelice, wretched, 
unhappy, un- 
lucky. 

To diceva, I said. 

Io sto, I stand, I 


Labbr lip (pl 

ro, M., a1, 

labbri, Hise as 
better, labbra, f.). 

Magonsa, Mentz. 

Marito, husband. 

Meno, Maine (river). 

Mezza notte, mid- 
night. 

Moglu, wife. 

Monte, mountain. 

Non ha dirttto ve- 
runo, he has no 
right whate\ er. 

Non lo sv, ma lo aa- 

bene, I do not 
now, but I shall 
be sure to know it. 

Non suprei rispon- 
dervi, Tshould not 
be able to give 
you an answer, 

Parola, word. 

Poon, little (tra po- 
co Poco, in a 
little or short 
time, ere Jong). 

rhs point, sub- 


ee eo 
uelohe, same. 
uetlo che what. 
no, Rhine. 


Riccardo, Richard. 
Riconoscenza, grati- 
tude, acknow- 
ledgment. 
Riposatevi, you may 
rely, 
Sasso, stone, rock. 
Scoglio, rock (in the 
sea, river, ete.), 
cliff, crag 
Sempre, always. 
Sera, evening (sul 
or in ent far della 
sera, in sulla sera, 
towands evening). 
Si pwd parlare libe- 
ramente, one may 


speak unresery- 
aly 


Sia detto, be it said 
(co reste fra di 
noi, sia detto fra 
noi, we must keep 
it a secret, or to 
ourselves). 

Speranza, hope. 

Stesso, self (io diceva 
fra _ me stesso, | 
said to myself). 

Strada, street. 

Tale, auch. 

Timore fear. 

Tavolino, table. 

Vi prometto, I pro- 
mine you, 

Voglio suonare, { 
wiah to play. 


EXERCISE 23. 


Translate into English :— 
1. Ma-gén-za, cit-tdasul Ré-no. 2. Fran-co-fér-te, 


sul Mé-no. 
mi-a fé-de. 
ta-vo-li-no. 


3. Sul f&t-to. 


4. Vi pro-mét-to stil-la 
6. Su qué-sta tér-ra. 6. Su qual-che 
7. Non sa-pré-i ri-sp6n-der-vi sa tal 


pan-to. 8. I ba-v-li s6-no sél-la car-réz-za. 9. Ha 


pidn-to stil-la di lui dis-gr4-zia. 
ve-rui-no sl-la mi-a ri-co-no-scén-za. 
te-vi sfl-la mi-a pa-ré-la. 


stré-da. 
del giér-no). 
86-72). 


pid sfor-tu-n&-to fra’ ge-ni-té-ri. 


di noi; si-a dét-to fra noi. 


20. E-gli ver-ra fra dié-ci giér-ni. 


A-da-cgud-to, wa- 
tered, washed, 
bathed 


Al-lé-gro, cheerful, 
gay, merry, 
aprightly, jolly, 
jovial, 

Cred-to, created, 
produced, caused. 

Dt-o, God. 

E-gli-no han-no, 

, they (in.) have. 
£l-le-no Adn-no, 
they (f.) have 

Fe-détle, 
loyal, trusty, true. 

I mié-i fra-tél-li, my 
brothers. 

I sué-t fra-tél-li, his 
(her, its) brothers. 

J tué-t fra-tél-li, thy 
brothers. 


VocABULARY. 


Ti ca ne, the dog. 

Il fuz-zo-let-to, the 
pocket - handker- 
chief. 

Il ydt-to, the cat. 

Il lo-ro, theirs, 

Ji mi-n, mine, 

Il mén-do, 
world. 

Il né-stro, ours. 

Il po-mo, the apple. 

Il prd-to, the mea- 

sau pasture- 


eld. 
Iisi-o, his, hers, its. 
Il tor-cu-la-prs, the 
lead-pencil. 
Il tu-o, thine 
Il v6-stro, yours, 
La ci-rt1é-gia, the 
cherry 
La nét-te, the night. 


the 


EXERCISE 24. 


Translate into Italian :— 
1. My brothers are very melancholy. 2. Hast thou 
seen our glasses and our bottles? 3. Where are 


10. Non ha di-rit-to 


11. Ri-po-sé- 


12. La cf-sa da stil-la 
13. Sul far del giér-no (or in sud nd-sce-re 
14. Sul far dél-la sé-ra (or in atil-la 
15, S4l-la (or in sil-la) méz-za nét-te. 
Fra a-mi-ci si pud par-lé-re li-be-ra-mén-te. 
18. Cid ré-sti fra 
19. f-o di-cé-va fra me, 


16. 
17. Il 


Ta pé-ra, the r 
La Ge the arth, 
soul, 

Man-da-to, sent. 
Prin-to, wept, shed 
tears, bewailed, 
Trt-sto, sad, aMict- 
ed, melancholy. 
Tut-ta la ca-sa, the 

whole house. 
Tut-te le cd-se, all 


houses. 

Tut-ti i fi-ri, all 
flowers. 

Tut-ti gli ud-mi-ni, 
all men, every- 


Tut-to. whole, en- 
tire, all, every. 
Tut-to mon-do, 
the whole world, 

ali the world. 


your pocket-handkerchiefs and ours? 4. I have 
given (to) this poor child my pens and thine. 5. 
My father has sold his dogs and mine. 6, Have 
you also sold yours? 7. Thy wife has bought ten 
glasses and four bottles for her daughter. 8. All 
these bottles belong toouruncle. 9. I love all these 
beautiful flowers. 10. I think every day (i.¢., all 
days) of Charles. 11. I have seen the whole town. 
12. Louisa has (i.e., is) departedwith all her (female) 
friends. 





KEY TO EXERCISES. 

Ex. 12.—-]. He has returned from the wood. 2. He has already 
departed from Naples. 8. 1 am betrayed by you, byall. 4. 
He is descended from a noble family. 5. Far from my parents. 
6. On whom do you depend? 7. One does not distinguish the 
one from the other. 8. He has not yet gone out of the city. 
9. Everywhere. 10. From one side. 11. They did not want 
to go out through this place. 12. I have been to my sister. 

€ 
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18, After dinner I ahallgotohim. 14. He came this morning to 
mea 15. He lives (lodges, resides) at his father’s (or in his 
father’s house, or with his father). 


Bx. 18—1. Egli viene dalla eavallerizza anon dal giardino. 
2. Da Ainburgo « Parigi ci sono cento novanta migiia francesi. 
8. Vien’ egli dalla bottega? 4. Venite voi dalla commedia? 
5. No, veniamo dal ballo. 6. I mobil! del Signor Hall sono 
stati venduti de suoi eredi. 7. Donde vengono questi signori ? 
8 Alcunt riternano dalla caccia, altri dal passeggio, e questi 
ultimi dalla ‘pesca. 9. Eccu il danaro che mi é stato spedito 
dal padre. 10. Questo dipende dalla madre, e non dal fratello 
11. 1) passaggfo dalla virtu a) vizio 4 assaf pid corto che 
quello dal vizio alla virtu. 12. Io aspetto una riposta da 
Giovanni ; egli é gid stato tre mesi in Londra. 138. Guglielmo 
é ritornato oggi da Parigi. 


Ex. 14.—1. She isin the next room. 2 I am almost in port. 
8 He ia in Austria, in Italy, in the country, spending the 
summer season. 4. He goes into the garden, into that room, 
to France, to the country, to Scotland, to Turkey. 5. He is 
in the yard, in the kitchen, in the oellar. 6. He has gone to 
church, to town, to the square, to the theatre. 7. He lived in 
that hove. 8. I found,him in bed. 9 Anthony is angry with 
me. 10, It is spoken of in the whole city. 11. He departed 
in haste. 12. He went there in a carriage. 18. They have 
gone out at this moment. 14. You are now in my hands, 16. 
I came before him on tiptoe, and here I wait till he comes. 
16. I rely on my brother's ability. 17 Sone copies will be 
printed on parchment, 18. You are in the bloom of youth, 
the prime of life. 


Ex. 15.1. I] giardino di mio zio 6 grandissino. 2. Abbiamo 
veduto la tavola edillettodituo padre. 8. Horecevuto questo 
mantello da mia zia. 4. Avete voi ricevuto un libro da questo 
fanciullo? 5. Abbiamo prestato i] nustro ombrello a vostro 
fratello. 6. Avete voi trovato questa penna nella vostra scuola? 
7. Abbiamo scritto una lettera a nostro zio ed a nostra zia. 
8. Vostra madre ha dato una cuffla a mia sorella. 9. Avete 
voi veduto un bambino ne} nostro giardino? 


Ex. 16.—1. Gl'infelici trovano consolizione nella speranza. 
2. Vustra sorella non é nella camera, ella sara andata o nella 
cucina o nella cantina. 8. Vogliamo andare e far colazione nel 
casinetto? 4. In aggradevole compagnia i] tempo passa assai 
presto. 5, Non ce nessuno nel castellu? 6. No, i] castaldo 
¢ uscito in questo punto. 7. Voi avete avuto bel tempo nel 
vostro viaggio. 8. Voi avrete (ella avra) in questo biglietto 
lindirizzo del conte. 9. Egli nascose la chiave in quel 
l’armadio. 


Ex. 17.—1. To look askance. 2. Please to come with me. 
8. Carry tho lantern with thee. 4. He took it with him. 5. 
In course of time, 6. He was killed with a pistol-shot. 7. 
With an alarmed countenance he told me, 8. On purpose, 
intentionally. 9. With astonishment. 10. Away with this 


thing. 11. With good grace, 12. With awkwardness, 13, 
With your kind permission. 14. Mostmagnificently. 15. With 
all the strength. 


Ex. 18—1, I] mio libroé sullo scanno, 2. Ho dato il mio 
cappello a questo povero fanciullo. 8. I] libroche ho ricevuto 
da un amico é@ perduto, 4. Avete voi trovato l’anellodi Carlo? 
5. Tl giardino di Giovanni é piccolissimo. 6. L'amico di 
Guglielmo @ partito. 7. Mio cugino é arrivato. 8. Abbiamo 
ricevuto una lettera da Luigi; eglié a Milano. 9. Ridolfoé 
partito per Venezia, 10. Avete voi veduto |’oriuolo di Luigi? 
11. E vostro zio partito per Parigi? 12. La xia di Cartino é in 
Londra. 18. Il nostro vicino ha nn figiio che si chiama Rodolfo 
ed un figiia che si chiama Luigia. 


Ex, 19.—1. 11 nipote é andato a pransare nel parco col figlio 


e colla figita del generale. 2. La settimana ventura vogliono 
andare tutti insieme in campagna, 8. Un corriere é arrivato 
colla nuova della pace. 4. I) cugino arrivd qui call‘ordiue 
eapresao dl comprare un cavallo ed una carrozza. 6 I) mondo 
@ pieno d'ingrati: si vive cogl'ingrati, si lavora peg!'Ingrati 6 ai 
ha da far sempre cogl'ingrati, 








APPLIED MECHANICS.—VIII. 
[Continued from Vol, VI., p. 846.) 

LAWS OF SOLID AND FLUID FRICTION — EXPERI- 
MENTAL DEDUCTIONS—WASTE OF ENERGY BY 
FRICTION—TRANSMISSION OF POWER BY BELTS. 

HAVING considered some of the effects produced 

by friction, it may not be out of place to inquire 

what the quantitative laws are which the 
phenomena connected with friction appear to 
follow. The relative motion of two bodies, in 
contact and pressed together, or of particles of the 
same body, is resisted by a force or forces which 
we attribute to friction, though what friction itself 
really is we do not know. Whatever friction may 
be, some of its phenomena are well known to all, 
and have been the subject of experiment by 

Coulomb 100 years ago, and Morin and many 

others since. It is only necessary to refer briefly 

to these experiments. ‘The apparatus employed by 

General Morin was somewhat like that shown in 

Fig. 43. 

The loaded box or slider 0 was pulled steadily 
along the level surface a by a force Ww. It was 
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found, as the weight of c increased, w had to — 
increased in the same proportion. It also appeared 
that within certain limits no change was produced 
in W by altering the area of the surface of c in con- 
tact with aA, and further, that the speed of c did not 
seem to affect to any gréat extent the value of w 
required, if the weight of c remained the same. 
The same laws are found to hold when the appa- 
ratus employed is like that shown in Fig. 44. 
The slider is placed on the plane AA, which can be 
tilted to different angles, gravity causing the weight 
to move steadily down the plane when a certain 
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angle—called the “ limiting angle of friction ”—is 
reached. ‘This, it is easy to show, is but another 
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illustration of the first of the laws already men- 
tioned, and the others can also be tested as before. 


FRICTION OF FLUIDS. 

This part of the subject is somewhat complex, at 
least from a mathematical point of view, but it will 
be sufficient if we state the results which have 
been arrived at mainly by experiment. The student 
may easily carry out an interesting experiment 
witha piece of apparatus such as that shown in 
Fig. 45, where a heavy disc, F, is suspended 
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partially in a fluid contained in the vesse) EE. If 
the disc is rotated friction causes the fluid also to 
rotate, the containing vessel trying to follow the 
fluid, the vessel being mounted on a vertical axis. 
If, now, this tendency of the vessel is counteracted 
by known forces, and the amount of these forces 
noted for different speeds of the disc, a very im- 
portant law for the friction of fluids at different 
speeds is obtained. To find how the friction 
depends on pressure, an apparatus like that shown 
in Figs. 46 and 47 may be employed. Thus with a 
certain difference of level of the fluid in the two 


vessels, A and 8B, find how long it will take a given 
quantity of the fluid to run through the bent pipe 
when that pipe is held in different positions so 
that the pressure in it is different. If the given 
quantity of fluid always takes the same time to flow 
through under different pressures, we have some 
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right to infer that friction in fluids does not depend 
on pressure. These and other experiments which 
we have not time to describe have resulted in the 
formulation of the following laws — 





Solids. | Fliuida 








Friction ia proportional to Friction is independen’ of 





ressure pressure, 
Friction is independent of Friction is i oa to 
wetted 


Friction does not depend 


Friction Aaperidé very much 
much on relative velocity. 


| 
area of contact. | 
| on velocity, 





It is interesting to find such a complete contrast 
in the laws of solid and fluid friction. It should be 
noted, however, that the third law for solids cannot 
be tested with any degree of accuracy by any of 
the pieces of apparatus described. It may be tried 
more satisfactorily with the apparatus designed by 
Professor Perry and shown in Fig. 48. A piece of 
metal, or slider, rests on the convex surface of a 
pulley, which is driven either by hand or power. 
A sufficient force, due to the weight D, is applied to 
the slider to keep it always midway between two 
stops and on the highest part of the pulley. If the 
pulley is driven at different speeds, the suspended 
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load being kept constant, it is found that 
different forces are required to keep the slider in 
ita proper position, thas showing that the third law 
is incorrect. The variation in friction is, however, 





small for pretty wide changes of speed. The student 
can plot the actual law in the case of two given 
substances and within certain limits of speed. The 
other laws of solid friction may also be illustrated 
by this machine. 

The first law of solid friction is generally written 
in the following concise form— 


F =, P, 


where F is the tangential force of fric- 
tion, P the normal pressure between the 
two surfaces, and y» a coefficient called the 
coefficient of friction. It may be found 
by the apparatus shown in Fig. 44, and it 
can also be readily proved from the 
equilibrium of the forces, that the tan- 
gent of the limiting angle of friction is 
equal to the coefficient of friction for the 
same two surfaces. 

The correctness of this rule will be seen 
by an experiment with the apparatus 
shown in Fig.44, When the plane A 4 is 
elevated till the slider c juat moves down 
with a steady speed, it will be found that 
the tangent of the angle which A A makes 
with the horizontal is equal to the coeffi- 
cient of friction as found by the method 
indicated in Fig. 43. 
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Morin found some of the following mean values 
of this coefficient :— 








Materials. Coefficient of friction, 
Oak on oak -_ = = ee 8 e& @ Ff F&F * a 
Wood on wood generally- - - + - 25 to 5 
Wrought iron on oak - + + + + + 6 
Wrought iron on castiron - - + - 18 
Cast iron on cast iron - - - + + - ‘1h 
Leather on metals(dry) - - - - - 8 to 5 


The student should remember that what we have 
called the “force of friction” is really the resultant 
of a great number of forces, just as the “ force of 
gravity ” is the resultant of all the forces of gravity 
acting onany body. Also, that friction is a passive 
force, always acting against motion. If, for 
instance, a man mounts a ladder, resting fn the 
usual way against a wall, its foot tends to slip 
out, and friction acts inwards towards the wall; 
but if the man stands on the ground and pushes— 
or tries to push—the foot of the ladder towards the 
wall friction acts outwards against the intended 
motion. 

Friction at bearing surfaces, such as the journals 
of shafts and axles, wastes energy by turning it into 
the less useful form of heat. The reduction of this 
waste is one of the great aims of the mechanical 
engineer, roller and ball bearings being used in 
many machines for this purpose. We should men- 
tion that the friction of two bodies rolling together, 
thongh much less, follows the same laws as for 
sliding contact, and Professor Osborne Reynolds 
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has shown that the friction in the former is really 
due to a sliding or creeping of the surfaces in con- 
tact, due to their deformation under the pressure. 

Friction (or “anti-friction”) wheels are some- 
times used for machines in which the load is small, 
as, for instance, in Atwood’s machine—referred to 
later on—where it is very important that the waste 
of energy by friction shall be as small as possible. 
The arrangement is shown in Fig. 49, where the axle 
of the whéel A, of which it is necessary to reduce 
the friction, rests on the rims of the two friction- 
wheels FF, instead of on bearings as usual. It will 
easily be seen that this arrangement diminishes 
the distance of rubbing per turn of A, for the rubbing 
now takes place at the axles of FF, which turn only 
through a small fraction of a revolution whilst A 
goes once round, whereas, if the friction-wheels 
were not used, rubbing would take place through a 
distance equal to the circumference of the axle A. 

We have not space to refer to other ways of 
reducing friction, such as the use of lubricants and 
other methods familiar to the reader. 

It must not be thought that friction is always 
undesirable; in fact, with the exception of gravity 
there is, perhaps, no phenomenon of nature to 
which we are more constantly indebted. 


TRANSMISSION OF POWER BY BELTS. 

One very familiar case in which we avail our- 
selves of the help of frictional resistances is that of 
transmitting power by means of a belt. The way 
in which a belt transmits power, and the fact that 
such a belt is subjected to different 
pulls on the two sides of the pulley 
it drives, or is driven by, will 
easily be understood by a simple 
illustration, such as that given in 
Fig. 50. where a pulley, A, fixed 
on a shaft, is turned by two un- 
equal weights, N and mM. That 
beth weights are required is 
evident, showing us that there 
must be pulls in both sides of a 
belt which transmits power; and 
we also see that in order to turn 
the pulley they must be unequal. 

If the diameter of the pulley is 
d@ feet, then when it turns once 
round the weight N falls wd feet, 
and M rises an equal distance. 
c The work done by N in falling is 

Fig. 50. w@wN foot-pounds—if Nn is in 
pounds—and the work done on M 

is wd@™ foot-pounds. The difference of these 
amounts is the work done on the shaft in one revo- 
lution, henoe, if it has a steady speed of » revolu- 








tions per minute the work done per minute is 
adn (N —M) foot-pounds, and the horse-power 
transmitted by the belt is 
wdn(N- -M) 
33000 

This is a very important rule, and should be care- 
fully borne in mind. 

In connection with the question of the friction 
between a belt and pulley a simple experiment may 
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be made by fixing the pulley as shown in Fig. 51, 
and causing the belt to slip over it. 

A constant weight, M, represents the tension in 
the slacker side of the belt, whilst a weight N, just 
sufficient to cause steady slipping, measures the 
friction for different amounts of lapping on the 
fixed pulley or post. 

Such results as those given below are obtained 
in the experiment. 










Nn, the weight just 
gufficient to over- 
come friction and 
the weight of m. 


1, the lapping in 
terms of one cir- 
cumference. 


Logarithin of x. 


It will be seen that the figures in the first two 
columns follow a similar law to those given as an 
illustration of the compound interest law in 
lesson II., Vol. VI., page 35, the lapping increasing in 
arithmetic progression, whilst the friction increases 
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in geometric progression. Such numbers when 
ptotted give a logarithmic curve, and if columns 1 


und 3 are plotted a straight line will be obtained, 


its law being 
1 = 1°82 log. N - 391, 


or 1 = 1°82 (log. N — 1°6), 
Now the constant weight M was 40, and log. 
40 = 1:602, hence the law really is 
3 = 1°82 (log. N — log. M), 
or | == 1°82 log. + 


The law obtained mathematically is similar to 
this, being oe i Jspiewe 
where 6 is the angle in radians, embraced by the 
belt. Tne compound interest law already referred 
oe log. ; = 4843 n 1, 
where A is the amount which the principal P 
becomes in ” years, » being the interest of £1 for 
one year. 

Combining our experimental law with the 
theoretic one, the value of the coefficient of fric- 
tion u, in our experiment, is easily deduced. 


NUMERICAL EXAMPLES. 

1 If the mathematical and experimental laws 
for the friction and lapping of a belt are correct, 
find, from the results obtained by the experiment 
referred to above, the coefficient of fiction in that 
particular case. Answer, u = } nearly 

In the experiment the post was brass worn very 
‘smooth, and the cord had also been in use for some 
time. With leather on cast-iron, the usual sub- 
stances in contact in the transmission of power by 
belting, the coefficient is much higher. 

2 A machine is driven from a pulley 4 feet in 
diameter by means of a belt. If the difference of 
pull in the two sides of the belt is 20 pounds, and 
the pulley makes 150 revolutions per minute, find 
the power transmitted by the belt. 

Answer, 1:41 horse-power. 

3. The fly-wheel of a steam-engine is 9 feet in 
diameter, and makes 96 revolutions per minute 
What must be the difference of pull in the two 
sles of the belt if 26 horse-power is transmitted by 
It? Answer, 316 1 pounds 


ELOCUTION.— XII. 
(Continued from Vol, VI., p. 860.] 
PROMISCUOUS EXERCISES (continued). 
XVII. THE DOWNFALL OF POLAND. 


O sacred Trath ! thy triumph ceased awhile, 

And Hope, thy aluter, ceased with thee to smile, 
When leagued Oppression ponred to Northern wars 
Her whiekered pandours and her fierce hussars, 


Ma 


Waved her dread standani to the breese of inorn 
Pealed her loud drum, and twanged her trumpet horn ; 
Tumultuous horror brooded o'er her van, 

Presaging wrath to Poland, -and to man | 


Warsaw's last champion from her height surveyed, 
Wide o'er the fields a waste of rain laid: 

‘*O Heaven!" he cried, ‘‘ iny bleeding country save ! 
Ia there no hand on high to shield the brave? 

Yet, though destruction aweep these lovely plains, 
Rise, fellow-men ! our country yet remains ! 

By that dread name, we wave the sword on high ! 
And swear for her to live !—with her to die!" 


He sald, and on the rampart-heighta arrayed 

His trusty warriors, few, bi-* undismayed ; 
Firm-paced and alow, a horrid front they form, 
Still as the breeze but dreadful ae the storm : 
Low murmuring sounds along their banners fly, 
‘* Revenge or death,”—the watchword and reply; 
Then pealed the notes omnipotent to charm, 
And the loud tocsin told their last alarm | 


In vain, alas! in vain, ye gallant few, 

From rank to rank your volleyed thunder flew : 

Oh! bloodiest picture in the book of Time, 

Sarmatia fell, unwept, without a crime; 

Found not a generous friend, a pitying foe, 

Strength in her arms, nor nerey in her woe ; 

Dropped from her nervelesr grasp the shattered spoar, 
Closed her bright eye, and curbed her high career 
Hope, for a season, bade the world farewell, 

And Freedom shrieked—as Kosciusko fell. 


The sun went down, nor ceased the carnage there ; 
Tumultuous murder shook the midnight air, ~ 

On Prague's proud arch the fires of ruin glow, 

His blood-dyed waters murmuring far below ; 

The storm prevails, the rampart yields away, 
Bursts the wild cry of horror and disinay ! 

Hak ' as the mouldeting piles with thunder fall, 
A thousand shrieks for hopeleas mercy call | 

Earth shook,—red meteors flashed along the sky, 
And conscious nature shuddered at the cry ! 


O righteous Heaven ! ere Freedom found a grave, 
Why slept the sword, omnipotent to save? 

Where waa thine arm, O Vengeance! where thy rod, 
That smote the foes of Slon and of God ; 

That crushed proud Ammon, when his iron car 
Was yoked in wrath, and thundered from afar? 
Where was the storm that sluimbered till the host 
Of blood-stained Pharaoh left their trembling coast ; 
Then bade the deep in wild commotion flow, 

And heaved an ocean on their march below ? 


Departed spirits of the mighty dead ' 

Ye that at Marathon and Leuctra bled ! 

Friends of the world ! restore your swords to man, 
Fight in his sacred cause, and lead the van ! 

Yet for Sarmatia’s tears of blood atone, 

And inake her arm as puissant as your own ! 

Oh ! once again to freedom's cause return 

The patriot Tell, the Bruce of Bannockburn ! 


Yea, thy proud lords, unpitied land ! shall see 

That man hath yet a soul, and dare be free ! 

A little while, along thy saddening plaina, 

The starleas night of Desolation reigns; 

Truth shall restore the light by Nature given, 

Aud, like Prometheus, bring the fire of Heaven! ‘ 

Prone to the dust Oppression shall be huried, 

Her naine, her uature, withered from the world. 
Thomas CampldlZ, : 
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XVIII. BDMUND BURKE. 


A sagacious critic has advancod the opinion, that the merit 
of Burke was almost wholly literary ; but I confess I sce little 
ground for this assertion, if literary excellence is here under- 
ateod tn any other sense than as an immediate result of 
the highest intellectual aud moral endowments. Such coim- 
positions as the writings of Burke suppose, no doubt, the 
fine taste, the cominand of language, and the iinished edu- 
cation, which are all supposed by-every description of literary 
suocess. But in the present stato of society, these qualitios 
are far from being uncommon; aud are possessed by thou- 
sauds, whu make uo pretensions to the eminence of Burke, 
in the game degree in which they were by him. Such a 
writer as Cumberland, for example, who stands influttely 
below Burke fn the scale of intellect, may yot be regarded as 
his equal or superior In purely literary accowplishmeuts taken 
in this exclusive sense, 

The style of Burke is undoubtedly one of the most splendid 
forms in which the English language has ever beon exhi- 
hited, It displays the happy and diffieult union of all the 
richness and magniticenvo that good taste admits with 
a perfectly oawy coustruction. In Burke we see the manly 
movement of a well-bred gentleman ; in Johnson, an equally 
profound and vigorous thinker, the measured march of a 
grenadicr, We forgive the great moralist his stiff and cum- 
brous phrases, in return fur tho rich stores of thought and 
poetry which thoy conceal; but we admire in Burke, as in a 
tine antique atntuc, the grace with which the large flowing 
robe adapta itself to the inajestic dignity of the person. 

But with all his literary excellence, the pecullar merits of 
thin great man were, perhaps, the faculty of profound and 
plilosophical thought, aud the moral courage which led 
him to disregard personal inconvenience in the expression 
of his sentiment, Deep thought is the informing soul, that 
everywhere sustains and inspires tho iinposing grandeur of 
his eloquence. Even in the Essay on the Sublime and Beauti- 
ful, the only work of pure literature which he attempted—~ 
that is, the only one which was not an immediate expres: 
rion of hiv views on public affairs—thore is still the saine 
richness of thought, the same basis of ‘divine philosophy,” 
to support the harmonious superstructure of the language. 
And the moral courage which formed so remarkable a feature 
in his character contributed not less essentially to his literary 
BUCCEAA, 

It avoma to be a law of nature, that the highest degree 
of eloquence demands the nnion of the noblest qualities of 
oharacter, as well as intellect. To think is the highest exer- 
oine of the mind; to say what you think, the boldest effort of 
moral courage : and both these things are required for a really 
powerful writer. Eloquence without thoughts is a mere 
parade of words; and no man can oexpreas with spirit and 
vigour any thoughts but hisown. This was the secret of the 
eloguenoe of Rousseau, which ts not without a certain analogy 
in ita forms to that of Burke. The principal of the Jesuits’ 
college one day inquired of him by what art he had been able 
to write so well. ‘‘J said what I thought,” replied the uncere- 
monious Genevan ; conveying iu these few words the bitterest 
satire on the systom of the Jesuits, aud the best explanation 
of his own. —A. H. Everett, 


In the “ Downfall of Poland,” by Thomas Camp- 
bell, and the spirited word-painting by Professor 
Wilson of the recovery of a child by its mother 
from an eagle's eyrie, to which even a sailor had 
not dared to climb, the reader will find admirable 
exercises, in the first-named for his elocutional 
powers, anc in the latter for his ability to render 
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a well-described scene even still more graphic by 
the manner in which he reads it. - 


The following is an extract from a debate for 
young speakers, and forms a useful exercise in 
elocution :— 


XIX. CHARACTER OF JULIUS CESAR. 


First SPeaker.—‘' Was Cesara great man?” —What revo- 
lution has taken place in the first appeuinted government of the 
universe—what new and opposite principle has begun to 
direct the operations of nature—what refutation of their long- 
established precepts has deprived Reason of her sceptre, and 
Virtue of her throne, that a character which forms the nublest 
theme that ever merit gave to fame, should now become a 
qghestion for debate ? 

No painter of human excellence, if he would draw the 
features of that hero’s character, need study a favourable 
light or striking attitude. In every posture it has majesty ; 
and the Hueaments of ita beauty are prominent in every point 
of view. 

It isa generally received opinion, that uncommon circu. 
stances make uncuiiion nen; Cesar was an uncommon inan 
in common circumstances, The colossal mind commands 
your admiration, no lexs in the pirates’ captive, than in the 
victor at Pharsalia. Who but the first of his race could have 
made vassals of his savage nasters, mocked them {into rever- 
ence of a superior nature, aud threatened, with security, the 
power that held him at its mercy? Of all the striking tnci- 
dents in Cwsar's life, had histury preserved for us but this 
single one, it would have been suflicient to make us fancy all 
the rest—at least, we should have said, ‘Such a wau was boru 
to conquest and to empire!” 

To expatiate on Ceesar’s powers of oratory would only be to 
add one poor eulogium to the testimony of the first historians 
Cicero himself grants him the palin of almost pre-eminent 
merit; and seems at a loss for words to expreas his admira- 
tion of him. His voice was nniusical, his delivery energetic, 
his language chaste and rich, appropriate and peculiar. Anil 
it is well presumed that, had he studied the art of publi: 
speaking with as much industry as he studied the art of war, 
he would have been the first of orators. Quintilian says, he 
would have been the only man capible of combating Cicero ; 
but granting them to have been equal in ability, what equal 
contest could the timid Cicero—whose norves fail him, and 
whose tongue faltors when the Forun glitters with arms -- 
what equal contest could he have held with the man whose 
vigour chastised the Bolg, and annihilated the Nervil, that 
maintained their ground till they were hewn to pleces on the 
spot ? 

His abilities as a master of composition were undoubtedly 
of the first order. How admirable is the structure of his Com- 
mentaries! What perspicuity and animation are there in the 
details! You fancy yourself upon the fleld of action! You 
follow the development of his plans with the liveliest curiosity ' 
You look on with unwearied attention, as he fortitles his 
catnp or invests his enemy, or crosses the finpetnous torrent ! 
You behold his legions, as they move forward from different 
points to the line of battle! You hear the shout of the onset, 
and the crash of the enconnter; and, breathless with suspense, 
mark every finctuation of the awful tide of war! 

As a politician, how consummate was his address !—hoaw 
grand his projections !—how happy the execution of his niea- 
sures! He governs his province with such equity and wisdom 
as add a milder but a fairer Inatre to his glory, and by their 
fame prepare the Roman people for his happy yoke. Upon 
the very eve of his rapture with Pompey, he sends back, on 
demand, the borrowed legions; covering with rewards the 
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soljiers that may no longer serve him, and whose weapons on 
the morrow may be turned agalnst his breast— presenting here 
anoble example of his respect of right and of that maguani- 
mity which inaintains thet gratitude should not cease, though 
benefits are discontinued. When he reigns sole master of the 
Roman world, how temperate Is his triumph !—how serupu- 
Jous his respect for the very forms of the lawa! He discoun- 
tenances the profligacy of the patricians, and endeavours to 
preserve the virtue of the State by laying wholesome restraints 
upon luxury. He encourages the arts and sciences, patronises 
genius and talent, respects religion and justice, and puts iu 
practice every nieans that can contribute to the welfare, the 
happiness, and the stability of the empire. 

It ia unnecessary to recotint the military exploits of Cesar. 
Why should I compel your attention to follow hin, for the 
hundredth time, through hostile myriads, yielding at every 
encounter to the force of his invincible arms? Asa captain, 
he was the first of warriors; nor were his valour and akill 
more admirable than his abstinence and watchfuluess, his 
disregard of ease and his endurance of labour, his moderation 
and his mercy. Perhaps, indeed, this last quality forms the 
most dominant feature in his character; and proves by the 
consequences of its excess, that virtue itself requires restraint, 
and has its proper Vounds which it ought not to exceed—fur 
Cexsar’s moderation was his ruin! 

That Caesar bad a heart susceptille of friendship, and alive 
to the finest touches of humanity, is unquestionable. Why 
does he attempt so often to avert the storm of civil war? 
Why does he pause so long upon the brink of the Rubicon? 
Why does he weep when he beholds the head of his unfortu- 
uate rival? Why does he delight in pardoning his enemies— 
even those very inen that had deserted hiin ? 

It seems as if he lived the lover of mankind and fell—as the 
bard expresses it—vanquished, not so much by the weapous 
as by the ingratitude of his murderers. 

Ifa combination of the most splendid talents for war with 
the most aacred luve of peace—of the most illustrious public 
virtue with the most endearing private worth —of the most 
unyielding courage with the most accessible nouderation, may 
constitute a great man, that title must be Crsar’s | 

SeconpD SPEAKER.--No change has taken place in the first 
appointed government of the universe; the operntions of 
nature acknowledge now the same principle that they did in 
the beginning; Reason still holds her sceptre, Virtue still (ills 
her throne; and the epithet of great docs not belong to 
Cesar | 

I would lay it down, as an unquestionable position, that the 
Worth of talents is to be ostimated only by the use we make of 
them. If we employ them in the cause of virtue, their value 
1s great; if we employ them in the cause of vice, they are less 
than worthless—they are pernicious and vile. Now let us ex- 
amine Crsar's talents by this principle, and we shall find, that 
neither as an orator nor as @ politician— neither as a warrior 
hor as a friend—was Cesar a great man | 

If I were asked, “‘ What was the first. the second, and the 
last principle of the virtuous mind ?” I should reply, ‘It was 
the love of country.” It was the love of parent, brother, 
friend [the love of mam !—the love of honour, virtue, and 
religion !- the love of every good and virtuous deed! I say, 
then, if I were asked, ‘‘ What was the first, the second, and the 
last principle of the virtuous mind?” I should reply, ‘It was 
the love of country {” ‘Without it man is the basest of his 
kind !—a selfish, cunning, narrow apeculator !—a trader in the 
dearest interests of his species |—reckless of every tie of nature, 
sentiment, affection! What was Caesar's oratory ?- How far 
did it prove him to be actuated by the love of country? It 
Justified for political interest the invader of his honour !— 
sheltered the incendiary !—abetted treason !—fiattered the 
people into their own undoing !- assailed the liberties of his 


country, and lawled into silence every virtuous patriot that 
struggled to uphold them! He would have been a greater 
orator than Cicero! I question the assertion—I deny that it 
is correct !—He would have been a greater orator than Cicero ! 
Well!— let it pass—he might have been a greater orator, but he 
could never have been so great a man. Which way soever he 
directed his talents, the same inordinate ambition would have 
led to the same rosults; and had he devoted hisuself to the 
study of oratory, his tongue had produced the same effects as 
his sword, and equally desvlated the human kingdom, 

But Coesar is to be admired as a politician! I donot pretend 
to define the speaker's idea of a politician ; but I shall attempt 
to put you in possession of inine. By a politician, I under- 
stand a tan who studies the lawa of prudence and of justices 
as they are applicable to the wise and happy government of a 
people, and the reciprocal obligations of states. Now, how 
far was Cesar to be admired asa politician? He makes war 
upon the funocent Spaniards, that his military talents may not 
auffor from inaction. This was a ready way to preserve the 
peace of his province, and to secure its loyalty and affection ! 
That he may be recorded as the first Roman that had ever 
croased the Rhine in s hostile manner, he invades the un- 
offending Germans, lays waste thelr territories with fire, and 
plunders and aucks their country. Here wasa noble policy !~ 
that planted fa the minds of o brave and formidable people the 
fatal seeds of that revenge and hatred which finally assisted 
in accomplishing the destruction of the Roman Empire! In 
short, Cwsar’s views were not of that enlarged nature which 
could entitle him to the name of a great politician; for be 
studied not the happiness and Interest of a community, but 
merely his own advancement, which he accomplished—by 
violating the laws and destroying the Hberties of his country, 

That Cesar was a great conqueror J do not care to dispute. 
His admirers are welvome to all the advantages that result 
from sucha position. I will not subtract one victiin from the 
hosts that perished for his fame; or abate, by a single groan, 
the sufferings of his vanquished enemies. But I will avow it to 
be my opinion, that the character of a great conqueror does not 
necessarily constitute that of a great man; nor can the recital 
of Ceesar’s victorica produce any other impression upon my 
mind than what proceeds froin the vonteinplation of those 
convulsions of the earth, which in a moment inundate with 
ruin the plains of fertility and the abodes of peace ; or, at onu 
shock, convert whole cities into the gruves of their Uving 
population ! 

But C.esar’s wmunlficence, his clemency, hls moderation, and 
his affectionate nature, constitute hin a great nan! What 
was his munificence, hin clemency, or lis moderation ?~ the 
automaton of his ambition! It knew no aspiration from the 
Deity! It was a thing from the handa of the mechaniclan! 
—an ingenious mockery of nature! Its action seemed spon- 
taneous—its look argued a soul—but all the virtuu lay in the 
finger of the operator. He could posseas no real inunificence, 
moderation, or clemency, who ever expected his gifts to be 
doubled by return—who never abstained, but with a view to 
excess; nor spared, but for the indulgence of rapacity.— 
Knowles, 


The following tract on the mission and duty of 
the man of learning affords a fitting conclusion to 
our lessons in Elocution :— 


XX. THE SCHOLAD’S MISSION. 


The wants of our time and country, the constitution of our 
modern society, our whole position— personal and relative-- 
forbid a life of mere scholarship or literary pursuite to the 
great majority of those who go out from our colleges. How- 
ever it nay have been in other times and other lands, here 
and now, but few of our educated men are privileged— 
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** From the loopholes of retreat 
To look upon the world, to hear the sound 
Of the great Babel, and not feel its stir.” 


Boeisty has work for us, and we must forth todo it Full 
early and hastily we must gird on the manly gown,, gather up 
the loose leaves and scanty fragments of our youthful lore, 
and go out among men, to ect with them and for them, It is 
a practical age ; and our Wisdom, such as it is, ‘‘ must strive 
and cry, and utter her voice in the streets, standing in the 
places of the paths, crying in the chief place of concourse, at 
the entry of the city, and the coming in at the doors.” 

This state of things, though not suited to the tastes and 
qualities of all, is not, on the whole, to be regretted by edu- 
cated men as such. It is not in Mterary production only, or 
chiefly, that educated mind finds fit expression, and fulfils its 
mission in honour and beneficence. In the great theatre of 
the world’s affairs, there {s a worthy and a sufficient sphere. 
Seciety needs the well-trained, enlarged, and cultivated intel- 
lect of the scholar in ite midst {~ needs it, and welcomes it, 
and gives it a place; or, by its own capacity, it will take a 
place of hononr, influence, and power. The youthful scholar 
has no occasion to deplore the fate that is soon to tear him 
from his studies, and cast him into the swelling tide of life 
and action. None of his disciplinary and enriching culture 
will be lost or useless, even there. Every hour of study, 
every truth he has reached, and the tollaome process by which 
he reashed it; the heightened grace or vigour of thought or 
apeech he has acquired—all shall tell fully, nobly, if he wil) 
give heed to the conditions, And one condition, the prime 
one, is, that he be a true man, and recognise the obligation of 
a man, and go forth with heart and will, and every gift and 
aoquirement dedicated, lovingly and resolutely, to the true 
and the right. These are the terins; and apart from these 
there is no suocens, no influence to be had which an ingenuous 
mind can desire, or which a sound and far-seeing mind would 
dare to seek. 

Indeed, it is not an easy thing, nay, it ia nota possible thing 
to obtain a substantial success, and an abiding influence, ex- 
cept on these terms. A factitious popularity, a transient 
notoriety, or, in the case of shining talents, the doom of a 
damning fume, may fall to bad men, But an honoured name, 
enduring influence, a sun brightening on through its circuit, 
more and more, even to its serene setting—this boon of a true 
aucoeas goes never to intellectual qualitiesalone It gravitates 
slowly but surely to weight of character, to intcllectual ability 
rooted in principle.—George Putnam. 


ACOUSTICS.—III. 


[Continued from Vol. VI., p. 357.) 


FACTS CONNECTED WITH THE PROPAGATION OF § 
SBOUND—VELOCITY OF SOUND IN DIFFERENT §{ 


MEDIA — EFFECT OF CHANGE OF TEMPERA- 


TURE—RESONANCE-—REFLECTION OF SOUND — { 


ECHO. 


It appears that sound can be propagated to some § 
extent through almost ‘all kinds of substances ; 


indeed if a medium is not utterly destitute of elas- 
ticity, it will convey the vibrations of sound. Of 
course, in different media, sound is propagated at 
very different velocities and to different distances. 
It has been found that the velocity of sound in any 
medium varies as tha square foot of its “ elasticity” 
and tavereely asthe square root of its density. If 
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v represent the velocity, then it is obtained by the 
following rule :— ; 
vx dD 

where E is a coefficient generally called “ Young's 
modulus” of elasticity, and Dp denotes the density 
of the medium. Solids can be subjected to different 
kinds of strain, whilst liquids and gases can be 
subjected to only one, hence we find different rates 
of propagation in solids, especially in different 
directions, but in liquids and gases only one rate of 
propagation in all directions. 

The temperature of the medium, especially if gas 
or air, exercises a great effect on the rate of propa- 
gation of sound, whereas in solids the effect is com- 
paratively small. The correction for changes of 
temperature will be referred to presently. 


PROPAGATION OF SOUND BY SOLIDS. 


The earth propagates sound readily, and travellers 
tell us that earthquake shocks have been heard at 
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Fig 26. 


great distances, the sound having evidently been 
propagated through the earth rather than through 
the air. The North American Indians and other 
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angers make use of this property of the earth, 
ind place the ear to the earth when wishing to 
letect the approach of an enemy. 

Coal, being light and elastic, is an excellent con- 
luctor of sound, and imprisoned miners have been 
ble, on this account, to signal to their rescuers by 
nocking on the walls of their prison. Through 
olids, such as iron, sound is propagated with great 
apidity. M. Biot made some experiments on the 
onduction of sound by a series of water-pipes 
onnected with lead and tarred rope in the usual 
vay; the transmission ot the sound must have 
yeen considerably delayed by these connections 
is compared with the rate which would have been 
ittained had the pipes been continuous; but even 
vith this disadvantage the rate of propagation ob- 
erved was about 10,600feet per second, or 9} times 
is fast as in air at the same temperature. Sound 
8 propagated readily and with great rapidity in 
vood, especially fir-wood, the velocity of transmis- 
ion in that case being about 18 times that in air 
[he experiment carried out at the Polytechnic 
nstitution, to which reference was made in our 
ast lesson, shows the readiness with which such 
vood transmits sound. 

A common toy, formed of two tin or pasteboard 
ylinders connected together by a wire or string, 
hows how readily and rapidly sound is conveyed 
hrough such solids as compared with the air. 
Vords spoken gently into one of the cylinders are 
eadily distinguished by applying the ear to the 
ther, at a distance which renders the sound quite 
naudible in air. : 

The velocity with which sound is propagated in 
ome solids has been found to be approximately as 
ollows :— 





Rate of propagation of 
sound in feet per second. 


VELOCITY OF BOUND IN GASES. 


The rule v = / = gives the velocity of sound 


n gases. For example, hydrogen is, bulk for bulk, 
bout 5 of the weight of air, and conveys sound 
bout four times as fast, a result in accordance with 
he formula. If the gas or air is heated in a close 
easel without being able to expand, it transmits 
ound more rapidly, its pressure being increased ; 


and even in the free air a correction for rise of 


temperature is necessary. 
Generally, if p denote the intensity of pressure 






Fig. 27. 


of the air or gas, the velocity v given by the formula 


es a/ = will in practice lie between v = a/ . 


and v = 1:41 =, and is generally found to 


agree nearly with the latter formula. It will be seen 
that the velocity of sound is independent of the 
height of the barometer, since any change of baro- 
metric pressure affects P and D alike. Theresult of 
change of temperature may be concisely, and with a 
fair amount of accuracy, put in the following form :— 
If the velocity of sound in air at 0° Centigrade is 
1,087 feet per second, the velocity at 7° Centigrade 


will be 
1067 4/1 + = 
Many experiments have been made to determine 
the rate at which sound travels through the air, and 
we are able to caloulate approximately, from the 
results obtained, the length of the waves produced 
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“From the loopholes of retreat 
To look upon the world, to hear the sound 
Of the great Babel, and not feel its stir.” 


Soelety has work for us, and we must forth todo it Full 
early and hastily we must gird on the manly gown, gather up 
the loose leaves and scanty fragmente‘of our youthful lore, 
and go oat among men, to act with them and for them. It is 
a practical age; and our Wisdom, such as it is, ‘‘ must strive 
and cry, and utter her voice in the streets, standing in the 
places of the paths, crying in the chief place of concourse, at 
the entry of the city, and the coming in at the doors.” 

Thia state of things, though not suited to the tastes and 
qualities of all, is not, on the whole, to be regretted by edu- 
cated men as such. It is not in literary production only, or 
chiefly, that educated mind finds fit expression, and fulfils its 
mission in honour and beneficence. In the great theatre of 
the world’s affairs, there is a worthy and a sufficient sphere. 
Reclety needs the well-trained, enlarged, and cultivated intel- 
lect of the scholar in ita midst !- needs it, and welcomes it, 
and gives it a place; or, by ita own capacity, it will take a 
place of hononr, influence, and power. The youthful scholar 
has no occasion to deplore the fate that is soon to tear him 
from his studies, and cast him into the swelling tide of life 
and action. None of his disciplinary and enriching culture 
will be lost or uscless, even there. Every hour of study, 
every truth he has reached, and the toflsome process by which 
he reached it; the heightened grace or vigour of thought or 
apeech he has acquired—all shall tell fully, nobly, if he will 
give heed to the conditions, And one condition, the prime 
one, ia, that he be a true man, and recognise the obligation of 
a man, and go forth with heart and will, and every gift and 
aoquirement dedicated, lovingly and resolutely, to the true 
and the right. These are the tering; and apart from these 
there js no success, no influence to be had which an ingenuons 
mind can desire, or which a sound and far-seeing mind would 
dare to seek. 

Indeed, it is not an easy thing, nay, it is not a possible thing 
to obtain a substantial success, and an abiding influence, ex- 
cept on these terms. A factitious popularity, a transient 
notoriety, or, in the case of shining talents, the doom of a 
damning fame, may fall to had men. But an honoured name, 
enduring influence, a sun brightening on through its circuit, 
more and more, even to ita serene setting—this boon of a true 
success goes never to intellectual qualitiesalone. It gravitates 
slowly but surely to weight of character, to intellectual ability 
rooted in principle.—George Putnam. 
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FAOTS CONNECTED WITH THE PROPAGATION OF 
SOUND—VELOCITY OF SOUND IN DIFFERENT 


MEDIA — EFFECT OF CHANGE OF TEMPERA- f 
TURE-—RESONANCE—REFLECTION OF SOUND — { 


ECHO. 
IT appears that sound can be propagated to some 
extent through almost’all kinds of substances ; 
indeed if a medium is not utterly destitute of elas- 
ticity, it will convey the vibrations of sound. Of 
course, in different media, sound is propagated at 
very different velocities and to different distances. 
It has been found that the velocity of sound in any 
medium vartes as tha square foot of its “ elasticity” 
and tneeresly as the square root of tts density. If 


tell us that earthquake shocks have been heard at 





v represent the velocity, then it is obtained by the 
following rule :— 
ses 


where E isa coefficient generally called “ Young's 
modulus” of elasticity, and D denotes the density 
of the medium. Solidscan be subjected to different 
kinds of strain, whilst liquids and gases can be 
subjected to only one, hence we find different rates 
of propagation in solids, especially in different. 
directions, but in liquids and gases only one rate of 
propagation in all directions. 

The temperature of the medium, especially if gas 
or air, exercises a great effect on the rate of propa- 
gation of sound, whereas in solids the effect is com- 
paratively small. The correction for changes of 
temperature will be referred to presently. 


PROPAGATION OF SOUND BY SOLIDS. 
The earth propagates sound readily, and travellers 





Fig 26. 


great distances, the sound having evidently been 
propagated through the earth rather than through 
the air. The North American Indians and other 
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hunfers make use of this property of the earth, 
and place the ear to the earth when wishing to 
detect the approach of an enemy. 

Coal, being light and elastic, is an excellent con- 
ductor of sound, and imprisoned miners have been 
able, on this account, to signal to their rescuers by 
knocking on the walls of their prison. Through 
solids, such as iron, sound is propagated with great 
rapidity. M. Biot made some experiments on the 
conduction of sound by a series of water-pipes 
connected with lead and tarred rope in the usual 
way; the transmission ot the sound must have 
been considerably delayed by these connections 
as compared with the rate which would have been 
attained had the pipes been continuous; but even 
with this disadvantage the rate of propagation ob- 
served was about 10,600 feet per second, or 9} times 
as fast as in air at the same temperature. Sound 
is propagated readily and with great rapidity in 
wood, especially fir-wood, the velocity of transmis- 
sion in that case being about 18 times that in air. 
The experiment carried out at the Polytechnic 
Institution, to which reference was made in our 
last lesson, shows the readiness with which such 
wood transmits sound. 

A common toy, formed of two tin or pasteboard 
cylinders connected together by a wire or string, 
shows how readily and rapidly sound is conveyed 
through such solids as compared with the air. 
Words spoken gently into one of the cylinders are 
readily distinguished by applying the ear to the 
other, at a distance which renders the sound quite 
inaudible in air. 

The velocity with which sound is propagated in 
some solids has been found to be approximately as 
follows :— 








Rate of propagation of 
sound in feet per second. 
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VELOCITY OF SOUND IN GASES. 


The rule » = a/ - gives the velocity of sound 


in gases. For example, hydrogen is, bulk for bulk, 
about 1, of the weight of air, and conveys sound 
about four times as fast, a result in accordance with 
the formula. If the gas or air is heated in a close 
vessel without being able to expand, it transmits 
sound more rapidly, its pressure being increased ; 


and even in the free air a correction for rise of 


temperature is necessary. 
Generally, if P denote the intensity of pressure 






of the air or gas, the velocity v given by the formula 


= ee will in practice lie between v = a/ - 


1°41 = and is generally found to 





and » = 


agree nearly with the latter formula. It will be seen 
that the velocity of sound is independent of the 
height of the barometer, since any change of baro- 
metric pressure affects P and D alike. The result of 
change of temperature may be concisely, and with a 
fair amount of accuracy, put in the following form :— 
If the velocity of sound in air at 0° Centigrade is 
1,087 feet per second, the velocity at ¢° Centigrade 


will be 
t 


Many experiments have been made to determine 
the rate at which sound travels through the air, and 
we are able to calculate approximately, from the 
results obtained, the length of the waves produced 
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by any given note. This inquiry israther a difficult 
one, as there are many disturbing causes, such as 
the temperature of the air, the amount of watery 
vapour present in it, etc. A calm night is usually 
selected forthe experiment, as the air is then much 
quieter. Two stations of observation are chosen, 
several miles apart, but so situated that each can 
be seen from the other. Cannons or guns are then 
discharged at regular intervals of about ten minutes, 
znd, since the passage of light is practically instan- 
taneous, the moment of firing is thus seen, and the 
distant observers note very accurately, by means 
of chronometers, the interval between seeing the 
flash and hearing the report. The true distance 
between the two stations is then measured, and, 
dividing this by the number of seconds, the velocity 
of the sound is ascertained. In an experiment of 
this nature tried in France many years ago, the 
distance between the observers was 20,354 yards, 
and, as the mean of several observations, the time 
occupied by the sound in travelling this distance 
was found to be 546 seconds. This gives a velocity 
of 1,118 feet per second, when the air is at 60° Fahr., 
that being the temperature during the experiment. 
The velocity nnd direction of the wind will of 
course affeot the result. As the temperature in- 
creases, the apeed increases likewise at about the 
rate of a foot a second for every degree. Generally, 
then, we may state the velocity of sound in the air 
at 60°F ahr. to be 1,120 feet a second, and to increase 
one foot per second for every degree Fahrenheit 
that the temperature is raised. More accurately 
the rate is inoreased two feet per second for every 
degree Centigrade rise of temperature, or 1:14 feet 
for one degree Fahrenheit. In other gases the 
velocity of sound is somewhat different : we can, 
however, easily determine it, since it is found to 
vary inversely as the square roots of their densities. 
Hydrogen, for example, is sixteen times less dense 
than oxygen, and sound travels through it at four 
times the speed. An increase of density thus 
serves to diminish the velocity, and this is why 
sound travels more slowly in air at a low tempera- 
ture. 

The following results are approximately those 
obtained by the experiments of Wertheim :— 





Rate of propagation in 
feet per necond at the 
freezing temperature. 


Medium. 
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VELOCITY OF SOUND 18 LIQUIDS. 

The velocity of sound in water was measured by 
Colladon at the Lake of Geneva in 1826, and his 
‘ classical” experiments are worthy of description. 
Two boats were moored at q distance of 13,500° 
metres apart. One of them carried a bell immersed 
in the water, as shown in Fig. 26. Its hammer was 
moved by a lever which was so arranged as to 
ignite a small quantity of gunpowder at the same 
instant as the bell was struck ; an observer in the 
other boat ap- 
plying his ear 
to the trum- 
pet - shaped 
tube as shown 





in Fig. 27, 
this tube 
having its 
lower end 
covered by a 
thin mem- 
brane and 
facing to- 
wards the bell. 
By noting the 
interval] of 
time which 


elapsed between seeing the flash and hearing the 
sound, the velocity with which the sound travelled in 
water was determined. It should be observed that 
in all determinations like this, in which the senses of 
sight and hearing are both employed, an error may be 
introduced if impressions are received at different 
speeds by the two senses. It seems advisable to 
have observations of this kind checked by a second 
and independent observer. 

It has thus been found that in water the sound- 
waves are propagated at a rate of about 4,700 feet 
a second, solids (as already observed) conveying 
sound much more rapidly. <A good illustration of 
the different rates at which gases and solids conduct 
sound may be observed by standing near a long 
iron railing, and getting a friend at a distance to 
strike it a violent blow. Two distinct sounds will 
be perceived, the first caused by the vibrations 
conducted along the railing, while the other has 
travelled through the air, and hence arrives con- 
siderably after the first. In blasting operations, 
two concussions are often heard from a similar 
cause, the one being conveyed by the solid rock, 
and the other transmitted through the air. 

In substances which exhibit a fibrous or crystal- 
line structure, the sound travels in different direc- 
tions at different speeds. Along wood, for instance, 
it is conveyed in the direction of the fibres nearly 
four times as rapidly as across them. 
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diaving now ascertained the velocity at which 
sound travels, we can easily determine the length 
of the sonorous waves. It is, however, important 
for us first of all to obtain a clear idea of their 
nature. In water, each wave: consists of an eleva- 
tion and a corresponding depression, and the length 
is measured from crest to crest. In sound-waves, 
we have in place of these an area of condensation 
and one of rarefaction, and the length is measured 
from one centre of compression to the next. 

Now sound, as we have seen, travels 1,120 feet a 
second in air at the temperature of 60°, anda C 
tuning-fork—that is, one sounding the note an 
octave above middle C—produces, say, 512 vibra- 
tions in the same time. Dividing 1,120 by this, 
we find the length of the waves produced by that 
note to be about 2 feet 2 inches. An octave lower, 
the waves are about double the length, or about 
4 feet 4 inches. 

RESONANCE. 

The above calculation may easily be verified by 
the student in rather a remarkable way, and in 
doing so he will obtain a good illustration of the 
manner in which a sound may be increased by 
resonance, 

Take a tall glass jar, A, Fig. 28, and having struck a 
tuning-fork, hold it over the mouth of the jar. The 
sound will probably be unaffected. Now gently 
pour in water from a jug, making as little splash as 
possible; when it attains a certain height, the 
sound will be feund to burst suddenly forth 





Fig. 29. 


with greatly increased power. On pouring more 
water in, the sound sinks again to its former in- 
tensity. Ascertain, by repeating the experiment, 
the exact point at which the maximum intensity is 


attained, and then measure its depth from the top 
of the jar. If we are using a C fork, we shall find 
this depth to be 64 inches, or just one-fourth the 
length of the wave. The return wave, therefore, is 
exactly synchronous with the return vibrations of 
the fork, and thus the sound is greatly increased 
and swells out with augmented intensity. When 
the water is at a different level, the vibrations 
interfere with one another, and clash to a certain 
extent. 

The manner in which the power of any sound is 
increased by resonance is well shown by an ap- 
paratus devised by Savart, and shown in Fig. 29. 
A large open-mouthed bell, A, is set in vibration by 
drawing a violin- 
bow across its 
edge. Close to it 
is a hollow cylin- 
der, B, the length 
of which can be 
adjusted by 
means of a slid- 
ing tube. This 
cylinder is 
mounted on a 
universal] joint, 
so that it can be 
turned in any di- 
rection, and its 
distance from A 
can be adjusted 
by means of the slide c, on which it is carried, 
The intensity of the sound will now be found to be 
greatly affected by the position of B. When the 
vibrations have almost ceased, so that the bell is 
nearly inaudible, the sound will at once swell out 
on properly placing the cylinder. The air con- 
tained in B is made to vibrate in unison with the 
bell, and hence the greatly increased power of the 
sound. 

It is stated that in ancient times large metal 
vessels were placed in theatres upon the stage in 
order to increase, by their resonance, the power of 
the actors’ voices. In the present day care is taken, 
in the construction of large buildings, to give them 
such a form as to render the speaker's voice audible 
with the least effort to himself. 





Fig 930. 


RESONATORS AND ANALYSIS OF TONES. 

Helmholtz employed, in his researches on musical 
tones, a hollow globe of thin brass, called a re- 
sonator (Fig. 30), open at both ends, the larger 
opening admitting the sound and the smaller being 
applied tothe ear. In a similar way to that already 
described the resonator “ speaks ” in response to a 
note which is the same as the fundamental tone or 
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note of the enclosed column of air. These instru- 
ments were constructed to form a series corre- 
sponding to the bass C of a man’s voice and its 
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Fig 31. 
successive upper harmonic. In order to test tor 
the presence of a particular harmonic in a given 
musical note, a resonator, in unison with the har- 


monic, is applied to the ear and held in a proper 
position with regard to the source of the musical 





tone. 
present. 





If the resonator “speaks,” the harmonic is 
Koenig applied his manometric flames to 
a series of resonators, as shown in Fig. 31, and a 


revolving mirror at once showed to many spectators 
which of the resonators responded to a sonorous 
body passed in front of them. 


REFLECTION OF SOUND, ECHO. 

In many respects waves of sound are closely 
analogous to rays of light and heat; like them 
they are capable of being reflected, and even re- 
fracted, by the employment of suitable lenses. A 
good and simple experiment to illustrate the former 
of these facts can easily be tried with an ordinary 
concave mirror. Having placed a bright light at 
one side of the room, place the mirror opposite it, 
and, by holding some object in front of it, ascertain 
the point where the image of the light is formed— 
that is, the focus of the mirror. Now remove the 
light, and in its place suspend a watch. Owing to 
the distance, its sound will probably 
be inaudible to a person standing near 
the mirror ; but let him place his ear 
at the focus, and he will at once dis- 
tinctly hear it. As it is somewhat 
difficult to find the exact focus for the 
ear, the experiment will succeed better 
if a funnel be held at the focus, and 
the ear applied to the tube of this. 
The sonorous waves will thus be more 
fully collected and conveyed to the 
ear. The funnel in this case fulfils a 
similar purpose to a hearing-trumpet, 
the waves being reflected from side to 
side till they travel down the tube. 

If two concave mirrors be employed, 
as shown in Fig, 32, instead of one, 
the watch being placed in the focus of 
the one, and the funnel at that of the other, the 
sound will be heard at a much greater distance. 
Curved roofs and ceilings sometimes act in this 
way, and reflect the sound, and hence the ceilings 
of lurge buildings have usually a vaulted form 
The arch of a bridge acts similarly, and 
two persons, properly placed under it, may 
often hold conversation with one another 
in tones so low that they are totally in- 
audible to a third individual standing be- 
tween them. 

In a similar way, two people situated in 
the foci of large concave mirrors may hold 
conversation with one another at a great 
‘distance. Two such mirrors, about six feet 
in diameter and about one hundred feet 
apart, were some time ago at opposite ends 
of the large hall in the Polytechnic Insti- 
tution at London. It was found that even when 
the hall was filled with people, and there was 
much noise, whispers uttered by those in the focus 
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of one could be heard by a listener in the foous of 
the other. 

The well-known whispering-gallery of St. Paul's 
is another good illustration of the reflection of 
sound. The wall surrounding the gallery is circular 
and smooth, and hence the vibrations produced by 
the voice, instead of being dissipated in space, are 
reflected from spot to spot, till they reach the ear 
of the listener at the opposite side. 

Fig. 33 will explain the manner in which the 
waves of sound are thus reflected by any smooth 
surface against which they strike. If the surface 
be rough or uneven, they will of course be irregu- 
larly broken up and scattered, just as the rays of 
light which fall upon an uneven surface are irregu- 
larly diffused. 

If A be the position of a sounding body, the waves 
of sound produced by it will be represented by con- 
centric circles so long as nothing intervenes to inter- 
fere with their motion. They soon, however, reach 
the obstacle PQ, where their course is arrested. The 
sound first meets this obstacle on the line A a, and 
is thrown back, so that the wave, M C DN, has its 
middle portion deflected into the arc cK D. The 
wave which reaches any point, C, will have travelled 
in the direction 4c; but since the angle of incid- 
ence is equal to that of reflection, it will continue 
its course in the direction c B, and, to an observer 
at B, will appear to have proceeded from the point a, 
situated as far behind P Qas Ais in front of it 
By considering in a similar way the waves that 
meet each portion of the obstacle, we shall find 
that the curve, C K D, in which the wave continues 
to move, after being reflected, is in reality an arc of 


or aoa 





Fig. 38. 


a circle, whose centre is at the point a. The laws 
of the reflection of sound are thus exactly the same 
as those for the reflection of light, and need not, 
therefore, be further explained. 

An echo is a repetition of a sound caused by the 
waves betng reflected to the ear from some obstacle, 


as, for instance, a cliff or a lofty wall. If the re- 
flecting surface be very near, a distinct echo will 
not be produced, as the sound will return so quickly 
as to mingle with the original one, and merely 
render it somewhat indistinct; in fact, at distances 
of less than 100 feet from the surface there is not 
time for the reflection of a distinct syllable. This 
effect is well seen in speaking in a large empty room 
(Fig. 34), where the reflection from the walls will 
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frequently render the words almost unintelligible. 
When the room is filled, the sound-waves are so 
confused and absorbed that this effect is much 
lessened, Curtains are frequently suspended in 
large rooms for the purpose of further damping tho 
echo. 


SPANISH.—ITII. 
[Continued from Vol. VI., p. 865.) 
POSSESSIVE PRONOUNS. 
THE possessive pronouns are, mio, my; tuyo, thy, 
suyo, his, her, its, or their; nuestro, our; yuestro, 
your. They are declined in the following para 
digm :— 


Singular. Plural. 
MASCULINE,  FFMINING MASCULIN®, FEMININE, 
Mio. niia ; mios, Infas, 
Tuyo, tuya; tuyos, tuyas. 
Suyoa, BUYA ; suyos, suyan, 
Nuestro, nuestra ; nuestros, niestras, 
Vuestro, vuestra ; vuestros, vuestras, 


The possessive pronouns mio, tuyo, and suyo, with 
their feminines, drop their last syllable when they 
precede the noun to which they belong ; as— 


Mi pacdre, mi madre, My father, my mother. 
Sus caballos, Hie (her or their) horees. 


If mio, tuyo, or suyo come after the noun tov. Lich 
they belong, the last syllable is retained ; as— 
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Poel ale } madre mia! pol has my mother ! 
oro es suyo, is book is his (or hers, or 
theirs). 

The possessive pronouns agree in gender and 
number with the object possessed, and not with the 
person or thing possessing. Thus, su libro may 
mean his buok, her book, or their book ; sus libros 
may mean hie books, her books, or their books. 

The context will generally show whether suyo 
should be rendered hia, her, or their. Otherwise, to 
prevent ambiguity, de 61, of him; de ella, of her; 
de ellos, of them (masc.); de ellas, of them (fem.) ; 
de V., or de VV., of you, are added ; as— 

Este libro es suyo de é}, This book is his 

Rate libro en suyo dle ella, This hook is hers, 

Eaton bros son auyos de V., These hooks are yours, 

Exton Hbros son suyos de ellas, These books are theirs (fem.). 

The absolute possessive pronouns mine, thine, his 
own, her own, its onn, ours, yours, theirs, are formed 
by placing the definite article before the possessive 
pronouns: thus, e] mio, la mia, los mios, las mias, 
mine; el nuestro, la nuestra, los nuestros, Jas 
nuestras, ours; as— 

Sn hermano Z e} mio, His brother quul mine. 
Tu madre y la mia, Thy mother anal mine. 
Vuestras hernuauvas y las mias, Your sistera and mine, 

When in English the preposition ef comes before 
the absolute possessive pronoun, as in such phrases 
ns ‘“n horse of ours,” “a dog of mine,” etc., the pre- 
position is not used in Spanish ; as— 


A son of mine ts captain, 


Instead of the personal pronouns, the definite 
nrticle is used in Spanish when any member or part 
of the human body is described as being acted upon 
in sach a manner as to make it evident that it refers 
to the person himself to whom the member or part 
belongs ; as— 

El la tomo por la mano, He took her by her (the) hand. 

Ella levanto los ojos, She raised her (the) eyes. 

If, however, part of the human body, or parts of 
dress, be described as acting, or the object of an 
action, and the article alone would not leave it 
evident to whom such part belongs, then (instead 
of a possessive pronoun) a personal pronoun and 
the definite article are both used; as— 

El le toed la nano, He touche’ the hand to-him, 

La mano le tlembia, The hand to-him trembles, 

El le tomo las Lotas, He to-thee took the boots, 

In these examples the learner will perceive that 
in English the possessive pronoun alone would have 
been employed ; for example—he touched his hand, 
hia hand trembles, he took thy boots. 

To prevent ambiguity, V. or VV. (your worship or 
your worships) is often used in addition to the 
possessive pronoun or the definite article: as, Yo le 
dey & V. muchas gracias, J to him give to your 
worship many thanks ; that is, J give you many 


Un hijo mio es capitan, 


thanks, Sus or los hijos de V., sefior, son amables, | 
his or the sens of your worship, sir, are amiable ; 
that is, your sons, sir, are amiable. Mis hijas y las 
suyas de V.son jévenes, my daughters and yours 
(his of your worship) are young. 


VOCABULARY. 


Garganta, throat. Por, by, through. 
Levantd, (Ae) raised. Sobrina, nephew. 
Mano, f., hand, Tomo, (he) took. 

0, eye. 


MOpDEL SENTENCES. 
Las casas son suyas, the houses Pedro es ane nilo, Peter isa 


Caheza, head. 

Calle, stret i 
uele, pains, 
(it) aches. 


are his (or hers, or theirs). friend of mine. 
Loa sombreros son suyos de é], La muger levanté los ojos, the 
the hats are his. woman raised (her) the eyes. 


Tu hermana y la mia tienen 
hambre y sed, thy sister 
and mine are hungry and 
thirsty. 


Le duele la garganta de Pedro, 
the throat of Peter pains 
him ;* i.e, Peter's throut ts 
sore, 


EXERCISE 11, 


Translate into English :— 

1. El juezhablé 4 susamigos. 2. Mi madre tiene 
hambre. 3. Su criado tiene sed. 4, Su hija tiene 
tres cucharas. 5. Nuestras criadas son culpables. 
G. El libro es mio. 7. La cucharaestuya. 8. Los 
sombreros son nuestros. 9. Mi padre me vid. 10. 
Los caballos son suyos de ella. 11. Las cucharas 
son suyas de ellos. 12. Las casas son mias. 13. 


El médico es amigo mio y suyo de él. 14. El dié 
el libro & un amigo nuestro. 15. El levanté las 
manos, 16. Ella levanté los ojos. 17. El criado 


tiene un sombrero en la mano. 18. La cabeza me 
duele. 19. Me duele la garganta. 20. El pintor le 
tomé el sombrero, y fué 4 casa del médico. 21. Mi 
sobrino levanté la cabeza. 22. V. tiene su dinero. 
23. La mugertienesulibro. 24. V. escribié algunas 
cartas 4& sus amigos. 25. VV. dieron tres libros 4 
suscriadas, 26. El médico le di6 & V. muchos libros. 
27. Las casas son suyasde V. 28. Los caballos son 
suyos de VV. 29. Sus libros de VY. son buenos. 
30. Y. hallé su dinero. 


EXERCISE 12, 

Translate into Spanish :— 

1. My friend is rich. 2. My mother is poor. 3. 
My friends found a treasure in the road. 4. Thy 
brother saw a book in the street. 65. A friend of 
mine found a hat. 6. The physician spoke to his 
friends. 7. My brother is hungry. 8. His horse is 
strong. 9. All my books are thine. 10. His female 
servant is thirsty. 11. Iam going to his (or her) 
house. 12. Our female servants are talkative. 13. 
The houses are mine. 14. The spoonsarehers, 15. 
The horses are theirs. 16. Thy house and mine (la 
mia) are beautiful. 17. Thy mother and mine have 
prudence. 18. Thy brothers and mine are very 
poor. 19. Their sisters and ours are proud, 20. 


* Literally, ‘‘to him pains the throat of Peter.” 
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Peter is (a) nephew of mine and hers. 21. The 
painter is a friend of mine and his. 22. A female 
servant of mine found a hat in the street. 23. She 
raised her hands. 24. Peter raised his head. 25. 
The male servant has a hat on (en) his (/2) head. 
26. He took her by her hand. 27. SHe took him by 
his hand. 28. His head aches. 29. Peter's head 
aches. 30. My throatpainsme, 81. The physician 
took his hat, and went to (the) house of the painter. 
32. The woman took the hats. 33. You gave a book 
to your father. 34. You (plur.) gave to your male 
servants two silver spoons. 35. Your daughtersare 
very beautiful. 386. The oxen are yours. 37, The 
painter gave you three hats. 38. Your sons are 
proud. 39. Yoursistersare most amiable. 40. You 
have not your money. 41. The woman has not 
vour book. 42. You wrote not letters to your 
friends, 43. Your father is rich. 


Tn the last eleven sentences of the above exercise, 
when the second person (you or your) occurs, it is 
to be rendered by J”, and its objective cases and 
possessive pronouns; thus, “ you found your book, ’ 
V. hallo su libro (literally, your-worship found his 
book). 

RELATIVE PRONOUNS, 

The relative pronouns are quien, who; el cual, 
who, which, that; que, who, which, that; cuyo, 
whose, or af which. They are thus declined :— 


Singular. Plurail. 
MASCULINE, FEMININE. MASCULINE. FENININE, 
Quien Quienes, 
Que. Que. 
El cual,® Ja cual. Los cuales, Jas cuales. 
Cuyo, cuya, Cu) os, cuyas, 


Quien always relates to persons, and agrecs with 
its antecedent in gender and number; as— 


El genoral es quien los vid, oe general is (he) who saw 


Las reinas son quienes le mal- 
dijeron, 
When quien (or quienes) is governed by a verb, it 
is always preceded by the preposition d ; as— 
La dama 4 quien V, teme, The lady whom you fear. 


El cual and que, like the relative pronoun that in 
English, relate to both persons and things, agreeing 
with their antecedent in gender and number. 2/ 
cual is generally to be used to prevent the repctition 
of guien or que; as— 


La vaca que vic, y de la cual The cow which he aw, and gy 
habla, es timida, which he speaks, is timid. 


Cuyo is the possessive relative pronoun, answering 
to whose, which, or of which, in English, and agrees 
with the noun which comes after it; as— 

a cuya madre es The man whose mother is good. 
La casa cuyou cuartos son es- The house of which the rooms 
pacioeos, are spactous, 
* Lo cual is sometimes used instead of ef cual. 


7 ve queens are (they) who reviled 


When the relative pronoun refers to persons, gue 
is generally used for guien, in the nominative case; 
bat in the objective case d quien or, gue is used 
(generally the former); as— 


El hombre que habla, The man who speaks. 
La muger a quien Juan vid, or = J'he woman whom John saw. 

Ja muger que Juan viv. 

If whom is preceded by a preposition, quien is 
always used in Spanish; as— 


Bt maehacho para quien é] lo The boy for whom he dia it, 

zo, 

Un hombre en quien el rey A man in whom the king has 
tiene mucha contauza, much confilence. 

What, when it means that wich, is in Spanish 
lo que; when it means what thing, it is que; and 
when used before a noun, what or which is gue or 
cual; as— 

Lo que 4 algunos gusta a otros What to some fe pleasant, to 
dixgusta, others te disguating. 

Yo no se que libros leer, or J huow not what (or which) 
yo no se cuales libros lee. lwoks to read, 

He who or he that is in Spanish el que; she who, 
la que ; they or those who, los que (masc.), las que 
(fem.). There is also the neuter form, lo que. 

In Spanish a preposition is always placed before 
the relative pronoun which it governs; as— 


La ciudad en que yo moro, The city in which J dwell, 


The relative pronoun can never be suppressed in 
Spanish asin English ; thus, “the man I saw " must 
be expressed in full, “the man whom I saw.” 


VOCABULARY. 

Agradable, agree. Decir, to acy, Leer, to read, 

able, pleasant, Dexgraciado, unfor- Maria, Mary. 
Cuarto, room, tunale, unhappy, Nombre, name. 
Ciudad, city. Dios, Goad Posible, (dle. 
Confianza, confid- Hacer, to make, to Mabe, (he) knows, 

ence. ilo, (ble. Saben, (they) know. 
Cuidado, care, an- Tinposille, impossi- Kabiduria, wiedon, 

riety. Juan, Joka. . Toinar, to take, 


MODEL SENTENCES. 


E] hombre cuyo hermano es 
general de) ejército, hallo 
un tesoro en la ciudad, the 
man whose brother ts general 
of the army, found a treasure 
in the etty. 

Mis hermanos son quienes lon 
vio, my brothers are (they) 
who saw them. 


Los yintores & quienes V. vio, 
y de los cuales Juan hablo, 
Kon invy ricos, the painters 
whom you ean, cud of whom 
John apoke, are very rich. 

Ella sabe lo que ex bueno, she 
knows what is good. 

La que tiene dinern, tiene cui. 
dado, she who has muney, hus 
care. 


EXEQcIsE 13. 

Translate into English :— 

1. El hombre 4 quien cl Aleman dié los sombreros, 
es muy rico é ignorante. 2. El juez di6é los libros 
4 un pintor ingles, en quien el médico tiene muchn 
conflanza, 3. Las mugeres para quienes Pedro 
escribié las cartas, son muy hermosas y ricas. 4. 
Las cucharas que Maria tiene, y las cuales e) 
Frances hallé, son mias. 5. Las calles cuyas casns 
son hermosas, son agradables. 6. Las casas cuyos 


44 THE NEW POPULAR EDUCATOR. 


cuartos son espaciosos, son muy agradables. 7. El 
hombre que tiene prudéncia,es muy sAbio. 8. El 
hombre que tiene dinero, tiene cuidado. 9. Lo que 
es imposible para los hombres, es posible para Dios. 
10. Lo que es nuevo, no es viejo. 11. Pedro ama 
lo que es bueno. 12, Ella sabe que hacer. 13. El 
hombre no sabe que hacer. 14. Pedro sabe lo que 
es bueno. 15, El pintor no sabe que libro leer. 
16, La que es sobérbia, no es amable. 17. Los que 
aman la verdad, son sfbios. 18. La que no es agra- 
dable, es desgraciala. 19. La muger 4 quien Maria 
habl6, es muy amable. 20. El que tiene oro, tiene 
mucho cuidado, 21. El Aleman dié dos libros al 
bombre 4 quien Juan vid. 


EXERCISE 14. 


Translate into Spanish :— 

1, The physician is (he) who wrote the letter 
which you (V.) saw. 2. The Spanish women are 
(they) who gave the books to Peter. 3. The women 
to whom the judge wrote the letters are very poor 
and ignorant. 4. The Frenchwoman whom Ieter 
loves is very beautiful. 5. The German woman 
whom you (V.) saw wrote me many letters. 6. The 
horse which John saw, and of which (del cual) Peter 
spoke, is strong. 7. The man whose name is John 
came to my house. 8. The woman whose name is 
Mary gave me three books. 9. John gave three 
silver spoons to a woman whose name is Mary. 10. 
The painter and the printer came to Madrid, in 
which city the painter founda treasure. 11. The 
woman who is proud and ignorant is unhappy. 12. 
The men who have money have cares. 13. That 
which is possible for Peter is possible for John. 
14, The Frenchman has the treasure that the 
physician found in the street of the city. 15. Mary 
knows what is good. 16. The painter knows not 
what todo. 17. The physician's sister knows not 
what to buy. 18. My brothers know not which 
books to buy. 19. The Germans know not which 
hattotake. 20. She knows not what spoon to take. 
21. He who has wisdom has prudence. 22. He who 
has prudence is wise. 23. My father has a treasure 
which his male servant foundinthecity. 24. They 
who gave us the books are our? friends! 25. The 
city in which Peter found the books is large and 
beautiful. 26. The painter went to Madrid, in 
which city the streets are pleasant and the houses 
handsome. 


KEY TO EXERCISES. 


Ex. 5.—1. The way is narrow. 2. The house is spacious. 
3. The women are prond. 4. The Englishmen have no money. 
5. The Englishwomen are not hungry. 6. The Spaniards are 
not thiraty. 7. The American women are handsome. 8. The 
books are new. 9. A good general is the soul of an army. 
40. The Frenchman is poor and proud. 11. The physician's 


friend in ignorant. 12, The judge is wise and rich. 18. A 
false tongue does not love truth. 14. The Americans love 
money. 15. The painter's sons are strong and robust. 16. The 
poor men are hungry. 


Ex. 6.—1. El Frances escribié cartas4 la Espafiola. 2. Los 
Americanos son amigos de los Ingleses. 8. El camino del 
iinpio es tenebroso. 4. Las hijas del Espafiolo son lindas, 5. 
Los libros son nuevos, 6. La casa del meédico es eapaciosa. 
7. Los caballos del Ingles son fuertes. 8. Los hijos del juez 
son pobres y sobérbios. 9. La hija de la Francesa es sobérbia 
éignorante. 10. Las hermanas del pintor eon ricas y hermosas. 
11. Un buen hombre ama la verdad. 12, La lengua falaz no 
ama la verdad. 13. Los Espafioles y los Americanos aman 
dinero. 14. Las cucharas de plata son nuevas. 15. El ca- 
mino es estrecho. 16, El hijo del juez es malo é ignorante. 
17. Los impreaores son ricos. 18. El criado del médico es 
robusto. 


Ex, 7.—1. The woman isveryaminble. 2 The judge is very 
old. 8. The man-servant is very culpable. 4. The Spanish 
language is beautiful and very harmonious. 5. The moon is 
very brilliant. 6. The stars are very brilliant. 7. The towers 
are very high. 8. The Spanish women are very proud. 9. The 
judge is very scrupulous. 10. The house is very high. 11. 
The ox is as strong as the horse. 12. The painter is more 
robuat than the printer. 13. The maid-servants of the Spanish 
lady are more talkative than the men-servante of the German. 
14. The sun is more brilliant than the moon, 15. The moon is 
less brilliant than the sun. 16. The physician's daughter is 
less handsome than the judge’s danghter. 17. The houses 
are not sv high as the towers. 


Ex. 8.—1. El monte es altisimo. 2. Elcriado es muy viejo. 
3. La lengua espafiola es bella e muy armoniosa. 4. El sol es 
muy brilliante. 6 Las estrellas son muy brilllantes, 6, El 
pintor es tan subérbio que el juez. 7. El caballo es tan fuerte 
como el buey, 8 El carpintero es tan rico que el impresor. 
9. Las hijas de la Alemana son ménos culpables que las hijas 
de la Espafiola. 10. Las estrellas son ménos brilliantes que la 
luna. 11. El leon es mas fuerte que el caballo, 12. El juez es 
Inas sabio que el médico. 


Ex. 9.—1. Peter wrote me two lettera. 2. She gave him a 
book. 8. He found them. 4. She wrote to them some letters. 
5. The physician spoke to them. 6. Iam poor and old. 7. 
Thou art very wise. 8. He is ignorant. 9. We are strong and 
rich. 10. The painter gave thee a silver spoon. 11, The 
woman saw us, 12. The carpenter spoke to us, 18. The 
Spaniards apoke to him. 14. The judge has much confidence 
in you. 15. Peter gave you the book. 16. The German did 
not give you the money. 17, The German lady did not speak 
to you, 18. The woman did not speak tome. 19. The painter 
saw thee not. 20. The carpenter did not find them. 21. Iam 
going to give yon a book. 22. You are rich. 23, You (plur.) 
are poor. 24. You (plur.) are proud. 


Ex. 10.—1. Pedro me escribié dos cartas. 2. El pintorlediv 
un libro. 8. Ella los hallo. 4. El les escribio algunas cartan. 
5. Yo soy pobre y viejo. 6. El juezleshablé. 7. Tu eres muy 
rico. 8. Elessabio. 9. Nosotros somos ignorantes. 10. Ellos 
son fuertes y ricos. 11, El pintor te dié una cuchara de plata 
12. La muger nos vid. 18, El carpintero nos hablé. 14. La 
Eapafiola le hablo. 15. El inédico le vid. 16. La Francesa los 
vid. 17. La Alemana las vid. 18. El carpintero lo hizo para 
él. 19. El pintor tiene conflanza en ella. 20, Los impresores 
tienen mucha confianza en él. 21. El Ingles lo hizo para mi. 
22, V. me did un libro. 23. V. es muy sébio. 2 V. tiene 
hambre. 25, V. ticne una casa, 26, -VV. tienen sed. 27. VV. 
no son soberbios, 28. VV. aman la verdad. 29. Bl médico 
tiene mucha conflanza eu V. 80. Yo voy 4 darie un libro. 


ELECTRIOITY. 45 


ELECTRICITY.—XVI. 
[Continued from Vol. VI., p. 889.) 


ACCUMULATORS, 


THE thermo-electric battery will continue to supply 
a current as long as energy in the form of heat is 
expended on it, but the voltaic battery will only 
continue to supply a current till the positive 
element—which is the fuel—becomes consumed. 
The current is generated by the expenditure of the 
energy stored up in the positive element, and will 
be generated—under suitable circumstances—till 
that store becomes exhausted. If we have any 
means of renewing the store, we increase the length 
of time during which the current will be generated. 
In the case of an ordinary zinc and copper cell, if 
we send a current backwards through it, that is to 
say, if the current enters the cell through the 
copper, and leaves it at the zinc, it will be found 
that a certain amount of zinc will be deposited 
from the solution on the zinc rod. The nature of 
the deposited zinc does not now concern us; it is 
sufficient to know that by expending energy in the 
form of current on the cell we deposit zinc, and 
thereby increase the store of energy existing in the 
cell. The primary battery is thus reversible, and in 
its reversible form it is known as a secondary battery, 
or as an accumulator. An accumulator is, there- 
fore, a combination of materials upon which energy, 
in the form of current, can be expended, and which 
thereby acquires the property of generating a 
current on a subsequent occasion. 

If a current be sent through a dilute solution of 
sulphuric acid by means of two platinum plates im- 
mersed in it, the water in the solution will be de- 
composed, oxygen will be evolved at the plate by 
which the current enters the liquid, and hydrogen 
at the plate by which it leaves it. If the generating 
source be now withdrawn, it will be found that the 
platinum plates immersed in the acid have acquired 
the power of generating a current, whose direction 
is in an opposite direction to the original one. The 
explanation of the phenomenon is that the platinum 
plates have been covered with layers of hydrogen 
and oxygen respectively, and as hydrogen is a 
fairly good fuel, it acts as the positive element for 
generating a current when the original source is 
Withdrawn. Such an arrangement of materials is 
an accumulator, but it is an accumulator of very 
small capacity, since the amount of hydrogen that 
can be stored upon the surface of a platinum plate 
is an extremely small quantity. The capacity of 
such an accumulator can be increased by increasing 
the area of the platinum plates, but under no cir- 
cumstances can it be rendered sufficiently large to 
be of any commercial value. 


THE PLANTE ACCUMULATOR. 

It will be noticed that in the above-mentioned 
experiment the platinum is not acted upon chemic- 
ally, and therefore plays no active part in the 
working of the accumulator. If other substances 
be substituted for platinum very different results 
will be obtained, owing to the fact that they are 
chemically acted upon by the evolved gases. Lead 
is the substance which is almost universally used 
in modern accumulators, and the researches on this 
substance by Gaston Planté have laid the founda- 
tion for all future development. If lead be sub- 
stituted for platinum in the above experiment, 
hydrogen will be formed on one plate as before, but 
the oxygen on the other will enter into chemical 
combination with the lead, and will form on that 
plate a film of peroxide of lead. This is a chocolate- 
coloured substance, which sticks firmly to the plate, 
and which consists of two particles of oxygen in 
combination with one of lead. The other plate will 
be covered with a layer of hydrogen, and will turn 
a greyish colour, but no chemical action will take 
place. If the source be now withdrawn, the ac- 
cumulator can send a current for a short time, but 
its capacity is very small. When it is completely 
discharged, the source is again applied, but in such 
& way as to send a current through the accumulator 
in the opposite direction to the first charging 
current. A film of peroxide of lead will now be 
formed on the surface of the plate which was 
previously unacted upon, and the other plate will 
become covered with hydrogen. The accumulator 
is now discharged and again charged, as in the first 
instance. This alternate charging and discharging 
in opposite directions is continued for a long time 
with the following results:—Each successive 
charging takes a longer time than the preceding 
one, which means that the capacity increases with 
each charging. The accumulator is completely 
charged when the gases begin to rise through the 
liquid from the plates, since this means that the 
plates have become completely covered with their 
respective layers. This alternate charging and dia- 
charging is known as forming the plates, and ite 
object is to expose as large an amount of surface 
to chemical action as possible. At each charging 
the oxygen attacks a fresh portion of the lead, so 
that the plates in the course of time become 
thoroughly honeycombed, and expose an extremely 
large area to useful chemical action. The reversing 
of the current perforates both plates in the same 
manner, so that when the accumulator is finally 
charged and ready for use, one plate consists of 
pure lead thoroughly honeycombed all over and 
covered with a layer of hydrogen, and the other of 
peroxide of lead, with a small amount of exygen 
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and ozone. Tho lead plate now acts as the fuel in 
order to generate a current, and it becomes burnt 
up or oxidised in the process. For this reason it 
should be called the positive plate, but both the 
general public and manufacturers have got ac- 
customed to call it the negative. In order to avoid 
any possible confusion on this subject, the true 
positive or pure lead plate will in this lesson be 
called the grey plate, and the true negative or per- 
oxide plate will be called the brown plate. The 
terminal of the brown plate is almost invariably 
painted red, and the terminal of the grey plate black. 

On commencing to discharge such an accumulator 
the initial E.w.. is about 2'5 volts, but after a short 
time this falls to between 2 and 2:1, which may be 
looked upon as its normal working E.M.P. The high 
E.M.F, nt starting is due to the gases on the surface 
of the plates, but these are quickly exhausted, and 
the effective working substances are then the pure 
lead on one plate and the peroxide of lead on the 
other. 

The process of making the Planté accumulator is 
illustrated in Fig. 84. ‘Iwo rectangular sheets of 





Fig. 84.—THr PLanté ACCUMULATOR, 


lead, ench having a projecting lug to serve as a 
terminal, are laid one above the other, but separated 
from each other by two india-rubber bands; these 
are then rolled into the form of a cylinder, as shown 
in the left-hand side of the figure, and are maintained 
in this position by an ebonite cross placed on the 
top. The whole is then immersed in sulphuric acid 
of the strength 1 in 10, and the forming process 
commenced, The accumulator is allowed to rest 
for some 10 or 15 minutes, ‘fully charged, before 
the current is reversed. The forming process takes 
several months to carry out, and when completed, 


one plate is largely reduced to the condition of- 


spongy Jead—lead in a finely divided state—and 
the other consists principally of peroxide of lead. 


CHEMICAL ACTION. 
The brown plate is composed of two substances— 
& lead core in contact with a peroxide coating ; and 
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ns these two substances occupy widely different 
positions as regards their heat values, it is natural 
to expect that local action would take place between 
them when both are immersed in sulphuric acid. 
As a matter of fact, this loca) action does take 
place, and takes place to a considerable extent 
during the interval that the accumulator is allowed 
to rest between charging and discharging. The 
effect of this local action is to still further attack 
the lead core, and to form lead sulphate (PbSOQ,), 
and a layer of this substance thus gets interposed 
between the core and its coating. Lead sulphate 
is insoluble in sulphuric acid, and is a very bad 
conductor, so that its formation between the per- 
oxide and the lead practically checks further local 
action. Planté recommends the 10-minute interval 
between the charging and discharging, in order to 
allow this local action to take place, since by its 
means more of the lead core is rendered active 
material. When the current is reversed, the 
sulphate gets reduced by the hydrogen evolved by 
the decomposition of the acid, thus :— 


2H + PbSO, = H,SO, + Pb. 
Hydrogen. Lead sulphate, Sulphuric acid, Lead. 


The amount of this sulphate that forms on the plate 
depends upon the length of time that 
the accumulator is allowed to remain 
charged; and if the time be consider- 
able, nearly all the peroxide may be 
converted into sulphate, and the ac- 
cuniulator thus lose its charge. 


IMPROVEMENTS IN ACCUMULATORS. 

The process of formation of the Planté 
accumulator is long, tedious, and expen- 
sive; and when completed, there is too 
little space allowed for the free circulation of the 
acid between the plates, and too great a liability of 
the accumulator getting short-circuited. Again, 
peroxide of lead is a bad conductor; and when one 
plate gets almost completely converted into this 
substance, the resistance of the accumulator in- 
creases enormously, whilst at the same time the 
other plate, being almost completely converted into 
spongy lead, is liable to disintegrate and fall to 
pieces on the slightest provocation. The improve- 
ments in the modern accumulators over the original 
forms of Planté consist almost entirely in devices 
for overcoming the faults just mentioned. 

In modern paste accumulators the time of forma- 
tion is reduced from a question of months to hours, 
plenty of space is allowed for the circulation of the 
acid, and the mechanical arrangement of the plates 
is such as to allow only the smallest possible chance 
of short-cirouiting. The plates consist of two 
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portions—a framework (usually known as the grid), 
which is not chemically acted upon to any appreci- 
able extent in the working of the oell, but which 
serves the double purpose of holding the active 
material in the desired position and of conducting 
the current from that material to the terminals: 
the active material consists of paste, which can 
almost wholly be converted either into peroxide or 
spongy lead. 
LEAD AND ITS OXIDES. 

Lead occurs in nature principally in combination 
with sulphur to form lead sulphide, PbS, usually 
known as galena. It is obtained in the pure state 
by roasting the galena in a reverberatory furnace. 
It is a fairly good fuel, though not as good as zinc ; 
in a finely divided state it will take fire in the 
atmosphere at the ordinary temperature. Ina dry 
atmosphere or in pure water it is not attacked, but 
if any moisture be present in the air, or any air 
in the water, it becomes quickly oxidised and 
tarnishes. 

Oxides of Lead, 

Pb,O.—Lead suboxide. 

PbO.—Lead monoxide. 
maasicot. 

PbO,.—Lead dioxide or peroxide. 
minium, 

Pb,O, --Red lead, or oxide. This is a mixture of 
the two previous oxides in the proportion of two of 
the former to one of the latter. 

Pb,O3 —Lead sesquioxide. A combination of 
the monoxide and dioxide in equal parts. 


Of these oxides of lead, the first and last are 
unimportant as far as accumulators are concerned, 
but the other three are all important. 

PbO.—Lead monoxide is obtained by heating leacl 
in the presence of air, and takes the form of a 
yellow powder. When heated to redness it fuses, 
and crystallises in flakes, and in this form it is known 
as litharge or massicot. 

PbO,.—Lead peroxide is a brown powder of a 
highly oxidising nature, and is the substance with 
which the brown plate is covered when the accumu- 
lator is fully charged. 

Phs0,.—Red lead is obtained by heating lead 
monoxide to a moderate temperature in the presence 
of air, 


Also called litharge or 


Also called 


GRIDS OF PASTE ACCUMULATORS. 

The grids are rectangular in shape, and consist 
of an alloy of lead and a little antimony. They 
are cast iniron or steel moulds which are heated 
almost to the melting-point of the alloy, and ure 
allowed to cool as soon as the metal has been poured 
in. Fig. 85 shows one of the E.P.8, accumulators, 
in whioh the grid of the outside plate is represented 


by the light lines. A thick band of alloy surrounds 
the grid and a number of strengthening pieces nre 
shown passing through it. These grids hold the 
paste—which is the active material in the accumu- 
lator—in position, and must on no account allow 





Fig. §5.—6,P.8. ACCUMULATOR, 


any of it to drop out, as such an accident might 
short-circuit the accumulator by bridging over the 
distance between the two plates. A section through 
the grid of an E.P.s. accumulator is shown in Fig. 86 
In this figure the shaded portion denotes the grid 
and the unshaded portion the space for the paste— 
in the lower portion of the figure the paste is shown 
filled in. It is thus seen that the paste is keyed 
in, and cannot fall out unless it breaks along the 
central line, which is an unusual accident. The 
grid for the brown plate is cast somewhat more 
substantially than the one for the grey plate, as it 
is subjected to greater buckling strains. A number 
of plates are usually placed in the accumulator in 
order to increase its capacity, and there is always one 
more of the grey than of the brown plates, thus form- 
ing an unequal number of plates in each accumulator 
and having the two outside ones always grey. Each 
grey plate has two feet and a lug cast on it, and 
both the feet and lugs of all these plates are burnt 
to substantial lead bands as shown; lead bands are 
also burnt to them about half way up at each side. 
All the grey plates are thus firmly connected to one 
another at five places, and such an arrangement in 
known as a section. The brown plates have lugs 
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but no feet, and are connected together by the lead 

band burnt to the tops of the plates, and by the 

connections at the lugs. The legs of the grey plates 

rest on pieces of wood placed at the bottom of the 
vessel, and the brown plates rest 
by means of little projections on 
the horizontal bands joining the 
grey plates, but are, of course, in- 
sulated from them. The distance 
between the plates is about } 
inch, and this distance is main- 
tained by the forked celluloid 
separators which run over each 
plate as shown. 


PASTE. 

Brown Plates. — Mix red lead 
with sulphuric acid of the strength 
of one in eight, so as to form a 
soft paste, and immediately fill up 
all the spaces in the grid. No 
time must be lost in the mixing 
of the paste and the placing of it 
in position, and it is advisable 
only to mix sufficient paste for 
one or two plates at atime. The 
necessity for haste in the opera- 
tion arises from the fact that the 
addition of sulphuric acid to the 
red lead converts the latter into 
lead sulphate and peroxide, and 
this reaction should not be com- 
pleted before the paste has been 
placed in its final position. The 
chemical reaction that takes place 
is as follows :— 

Pb;0, + 2H,SO, = PbO, + 2PbSO, + 2H,0. 

Redlead. Sulphuric Peroxide Leal sil- Water. 

acl, of lead. phate. 

The brown plate thus consists of peroxide and 
sulphate of lead when the operation is finished, and 
both of these substances are insoluble in sulphuric 
acid. 

Grey Plates,—The operation is similar to the 
above, but litharge is substituted for red lead, and 
the acid is of the strength one in twenty. 





Fig. 86.—BECTION 
OF £ P,8. Grip. 


FORMATION OF THE PLATES, 


Brown Plates.—The plates are all placed in a 
shallow vessel, and their terminals all connected 
together and to the positive terminal of a dynamo. 
Acid of the strength one in four is then run in so as 
to cover the plates, and the current is immediately 
started and kept on continuously for about twenty 
hours, At the end of that time, practically all the 

, paste has been converted into peroxide of lead. as 
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can be recognised by the chocolate colour, and the 
process of formation is complete. 

Grey Plates.—The grey plates are all connected 
up in a similar manner, but to the negative terminal 
of the dynamo. Acid of the strength one in twenty 
is used, and a weak current is kept on for about a 
week before the formation is complete. It is use- 
less to employ a strong current, since the energy is 
expended in decomposing the acid and evolving 
hydrogen, whilst the process of formation is not 
hastened. 

SULPHURIC ACID. 

The acid used in both the construction and 
maintenance of accumulators should be free from 
arsenic, which occurs as an impurity in the common 
commercial acid made from iron pyrites; that made 
from native sulphur is the best. The density of the 
acid in an accumulator should never be less than 
1:100 nor greater than 1:200 :— 

15% acid has a density of 1°106 
ar % " rr 1198 

When the accumulator is fully charged, the 
density of the acid is at its maximum, and when 
fully discharged at a minimum; and between these 
hmits the charge in the accumulator is almost 
proportional to the density of the acid. It is there- 
fore only necessary to know the density of the acid 
in the accumulator—which may be found by im- 
mersing a hydrometer—in order to have avery good 
idea of the amount of its charge The level of the 
liquid gradually sinks in an accumulator owing to 
evaporation, and to the liquid carried off in spray 
when charging. Water alone is lost by evapor- 
ntion, but both water and acid are Jost by spraying. 
This defect must be made up by the addition of 
dilute acid, and the tops of the plates must en no 
account be ever allowed to project above the liquid. 


CHARGING. 


When accumulators come from the manufacturers 
and are set up, they must be charged—continuously 
if possible—for about thirty hours, when they will 
begin to boil. By boiling is meant the free evolution 
of hydrogen in the form of bubbles from the liquid ; 
this indicates that the accumulator is fully charged 
The strength of current should be at the rate of not 
greater than 6 amperes per square foot of brown plate, 
which means about 4 amperes for every brown plate. 
When a number of accumulators are connected 
up in series, the charging should be continued! till 
they all boil equally. The proper strength of current 
is obtained when the E.M.F. of the dynamo is about 
10 per cent higher than the 5.M.F. of the accnmu- 
lators, but asthe &£.m.F. of theacoumulators is small 
at starting, that of the dynamo should be regulated 
accordingly. <A series-wound dynamo should on no 
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account be used for charging, since if the E.w.F. of 
the accumulators owing to any circumstance over- 
came that of the dynamo—which might happen 
through the engine slowing down or some such 
accidental cause—the accumulators would send a 
current backwards through the dynamo and reverse 
its magnetism : when the engine then regained its 
proper speed, the current would flow in the wrong 
direction through the accumulators and possibly 
ruin them unless the accident was discovered in 
time. A shunt dynamo should be used, since a 
discharge backwards only strengthens without re- 
versing its magnetism. The reaction which occurs 
in the charging of an accumulator is as follows :— 


PbSO, + H,O + H,SO, + PbO = 
Lead Water. Sulphuric Lead 
sulphate. acul, monoxide. 
PbO, + 2H3S O, + Pb. 

Lead Sulphur- — Lead. 
peroxide. ww acid. 

A molecule of sulphuric acid is thus added to the 
liquid, which therefore becomes denser, and con- 
sequently a better conductor. A fully charged 
accumulator has only about half the resistance of 
an uncharged one. 


DISCHARGING. 


An accumulator should not be discharged at a 
greater rate than the maximum charging current, 
but may be discharged at any lower rate than this. 
The resistance of an accumulator is almost inversely 
proportiona] to the current that it is giving, 80 
that the terminal £.M.F. remains practically con- 
stant, no matter what current itis giving. This fact, 
438 can easily be seen, is of immense advantage when 
working on a constant potential circuit, such as 
would be required for glow-lamps. Discharge should 
never be carried beyond 75 per cent. of the total 
charge in the battery ; beyond this point the E.M.F. 
begins to fall rapidly. The average working 
efficiency of an accumulator is between 65 and 70 
per cent. 

SULPHATING. 

The cause of failure of an accumulator in nine 
cases out of ten is due to sulphating; this means 
the formation of the higher sulphate of lead 
(Pb,SO,) on the brown plate. It first appears in 
the form of white spots on the brown plate, which 
quickly spread over its whole surface if steps are 
not immediately taken to arrest it. It is usually 
due to one of the following causes :— 

(1) Discharging the accumulator beyond the 
Point where the E.M.¥F. begins to fall rapidly. 

(2). Allowing the acid to become too weak or 
too strong. 

(8). Short-circuiting. 
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(4). Allowing the accumulator to remain for a 
considerable time unused. 

Short-circuiting may be caused by a piece of 
paste or any foreign substance falling between and 
bridging over the gap between any two plates; or 
it may be caused by the buckling of one or more 
plates tilla pair of them touch. A short circuit 
can always be detected by that cell showing no 
tendency to boil when all the others are boiling. 
It may also be detected by an observation with the 
hydrometer ; if the density of the acid is low when 
the cell is supposed to be charged, the fault can 
usually be traced to the more or less partial short- 
circuiting of the plates. The immediate effect of 
sulphating is to lower the capacity, as that portion 
of the plate which is sulphated is rendered in- 
effective. The cure for sulphating is simple, but is 
only effective when taken at an early stage: con- 
tinual charging with a moderate strength of current 
till all traces of white have disappeared from the 
brown plate. During the process of reducing the 
sulphate the cell should on no account be used for 
generating a current till all traces of the white 
spots have been cleared off. The reduction of 
the sulphate is hastened by the addition of a 
little caustic soda to the liguid. The soda should 
not be added plain, but should be dissolved 
in water—loz. to 5 gallons—and some of this 
solution added. If the sulphate has spread vver 
the whole plate, the section should be withdrawn, 
and each plate scrubbed with a wire brush and 
dilute acid till all the sulphate has been removed. 
The section is then replaced, and the accumulator 
well charged. When accumulators are not used 
for a considerable length of time, they should be 
charged regularly once a month in order to main- 
tain them in good working order, otherwise they may 
lose their charge by slow leakage and become badly 
sulphated. 

TRIBE'S EXPERIMENTS, 

The curious manner in which the deposit occurs 
on insulated conducting plates is shown in the 
coloured plate given in Volume VI. 

In all the figures given there the arrows indicate 
the direction in which the current was passing. 
Fig. 1 shows the nature of the deposit on a sphere. 
Figs. 2 and 3, the deposits on egg-shaped bodies 
when the current flowed as indicated. Figs. 4, 5, 
and 6, the deposits on triangular plates of the same 
area when the current flowed at right angles to their 
planes. Figs. 7 and 8, the deposits on the outside 
and inside of a tube respectively, when the current 
flowed in the direction of its length. Figs. 9, 10, 
and 11, the deposits on plates when the current 
flowed in the direction of their length, and when 
the E.M.F. was gradually increased. 
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GERMAN.—XXXVII. 
[Continued from Vol. VI., p, 878.) 


ALPHABETICAL LIST OF VERBS OF THE OLD FORM 
(Commonly called Irregular Verbs) (continued). 





INFINITIVE. 


Saeiten, to separate 
Seéeinen, to appear 
Saelten, to scold 


Seeeren, to shear 
Sieven, to shove 
SHicfen, to shoot 
Sdhinten, to flay 

Sdlafen, to sleep 


Sdlagen, 9) to beat 


Sdleiten, to sneak 

Saieifen, |) to whet, to 
sharpen 

Saleifen, to slit 

Sdliefen, to shut 

Selingen, to sling 

Semeisen, to fling 

Samelyen, to melt 


Snauben, to snort 
Sedneiten, to cut 
Sehrauben, to screw 


Sehreiten, to write 

Sdreien, to cry 

Sareiten, to stride 
Sereten, to grind roughly 


Sdhwiren, to suppurate 
Saweigen, to be rilent 
Saivellen, to swell 


Sdrwimmen, to swim 


Séwinren, to vanish 
Swingen, to swing 
Sdwiren, to swear 


Seben, to seo 
Sein, to be 
Senren, to send 


Sieten, to boil 

Gingen, to sing 

Ginten, to sink 

Gianen, to think, to muse 
GSigen, to sit 

GSollen, to be obliged 





INDICATIVE, 
esent, 


ich fcheite, 2c. 

icy fcbeine, 2. 

id) fchelte, ru fchiltft, er 
fchilt 


ich fcheere, 2. 

ich fehtebe, ac. 

ich fchiee, 2. 

ic fchinte, 2¢. 

ich fcblafe, ru fablafit, er 
fal afe 

id fclage, ru fhlagft, er 
fehlagt 

ich fchleidye, 2c. 

tly fchleife, a. 


ich febleipe, 2. 

ich fcbliege, 2. 

id) fcblinge, a¢. 

ich fechmeife, 2¢. 

ich fcbinelge, ru fchrnilgeft 
or fchmrelzeft, ec fchmitlyt 
OF fchinelyt 

id) febnaube 

ich fcpneite, x. 

id) febraube, ac. 


ich fcbreibe, 2. 
ich fcbreie, 2. 
teh febreite, 2. 
ic) fchrote, 2. 


ich fobware, x. 

id fehweige, 2. 

id) febwelle, ru febrillft, et 
febroille 

id) fcbroumnte, 2. 


id) fchwinte, 2. 
ich fchiwinge, 2. 
teh febwite, r¢. 


ich febe, tu fiehft, cx fieht 
ich bin, ac. 
th fence, rc. 


ich fiete, 2. 

ich finge, x. 

ich finfe, 2. 

teh finne, 2. 

ich fige, 2c. 

teh foll, vu follft, ex foll 


INDICATIVR, 
Past, 


ich (chied 


ich {chien 


icy fale ({cholt) 


id) fer 
id) {dob 
ich {hob 
ig fund 
ich feblief 


id) faylug 


ich {chli 
ich fepliff 


4 {lip 
td fchlop 
id fcdlang 
1h fames 
id) faymioly 


id) {chnob 
teh fdpnitt 


ich fcraubte 


(fdrob) 
ich fchrieb 
id) fchrie 
ich febritt 


ich fdrotete 


id) {ehiwer 
id) fdhrwies 
id) (hrwoll 


ich fcbroamm 


id) fehroand 
id) fehroany 
1h fdwer or 


frour 
ich fab 


teh war, 2. 
ich fantte and 


fendete 
id fott 
id fang 
ie fant 
id fann 
ich fae 
ic follte 


haces veh IMPERATIVE. 

id) fchiere fcheite 

ih) fchiene fcbeine 

id) = fcalte | fcbile 
(fdhilte) 

id) fchire fcheere, fchier 

ich fhobe | (chiebe 

id) (coffe ichieBe 

id) fcdhiinte ichinte 

ich fchliefe fclafe 

ich febliige fehlage 

ich fehliche fchleiche 

tch fcbliffe fchleife 

ich {chliffe fchleige 

id) fopleffe fcbliepe 

ich feblange — | fcblinge 

ich fchmiffe fcymeipe 

ic) fcymilye | fehintly or 

fchinelze 

ich fcpnibe fnaube 

id) {dbnitte {ehneive 

id) fcpraubte | fcpraube 
({chvi'be) 

ich fchriebe | chreibe 

id) fchriee fcbreie 

ich fcbritte fchreite 

ud fchrotcte febrcte 

ich fchwire | fehrare 

1d) fchrwiege | fehrwerge 

id) faproille — | fernwill or 

fcbrvelle 

ich (hrodmme, | ferwimme 
febroimme 

ic) fehroinre | fdprwinhe 

td) febrodnge | ichrwinge 

ih) fchrwire or | (chore 
febrotire 

id) fabe liebe, fieh 

ich wire fei 

ich fentete jente 

ich fotte fiere 

ich fange finge 

td) finte jinfe 

ich fAnne(finne)| finne 

id) [age fige 

id follte folle 





PARTICIPLE, 


Ne | eRe ener | otherness | <anansin/e/Mteatspn-n Tienes 


gefebteren 
aefchienen 
gefcolten 


jefchoren 
jeihoben 
gefdoffen 
aefehunten 
gefalafen 


aefelacen 


gefchlicen 
defaliffen 


cejdbliffen 
gefebleffen 
jeiehlungen 
gefehmifien 
gefemolzen 


gefdynoben 
gefdynitten 
gefchraubt 
fchroben) 
jefchrieben 
gefdbrieen 
jefdbcitten 
gefdyroten, ges 
fcbrotet 
jefchrweren 
Jefehwiegen 
defhroctlen 


(ges 


defdhroommen 


cefdiounten 
Jeicbroungen 
geiebworen 


geieben 

qemefen 

jefantt and ge- 
fenret 

Jefvtten 

jefungen 

qejunten 

gefonnen 

gefeffen 

gefollt 


(8) Rathfehlagen and berathieplagen, to consult, are regular. (°°) Regular in all other significations, as to 


demolish or to drag. 


INFINITIVE. 





€palten, to split 
Gpcien, to spit 
Spunnen, to spin 


Eyleifen, to split 
Syrechen, to speak 


Syriefen, () to sprout 
Srringen, to spring 
Stehen, to sting, to prick 
€tehen, to stand 


Steblen, to steal 


Steigen, to ascend 

Sterben, to die 

Streben, “) to fly (as dust) 
Stinfen, to stink 

Stogen, to push 

Streuhen, to stroke 

Etrerten, to contend 


Thun, to dc 

Fragen, to beur 

Treffen, to hit . 
Treiben, to drive 

Ireten, to tread 

Trrefen, to drop, to trickle 
Irinfen, to drink 


Berblechen, ta die, 


pale 
Berverben, (4) to perish 


Vertriefien, to vex 
Vergeffen, to forget 


Berhehlen, to conceal 


Verlteren, to loose 
Verlifdyen, to extinguish 


Beridallen, “) to die away 


In sound 
Dermirren, to perplex 


Baden, to grow 


Wigen or Biesen, 4) to weigh 


Wajden, to wash 


Weben, “) to weave 


grow 


GERMAN. 


INDICATIVE, 
Present, 





th fralte, 2. 
wh frere, 2c. 
tc fpinne, 2c. 


1ch frleipe, a. 

td) fpreche, tu fpridhft, er 
ev fpriht 

uch fpriese, xc. 

th fpringe, 2. 

ich fleche, bu ftichft, ex ftreht 

wh fiebe, 2. 


thy fieble, ru ftteblft, er 
flreBlt 

ich flerge, 2. 

tch fterbe, ru flirbft, er ftirbt 
1h fttebe, 2c 

ich fiinte, 2 

ich ftope, tu ftipeft, er ftope 
tch ftreiche, 2. 

ich ftreite, ac. 


ich thue, tu thuft, er thut 
ich trage, bu tragft, er traat 
ich treffe, tu triffft, ex trifft 
ich treibe, 2. 
tch trete, ru trattit, cv trite 
ich) trtefe, 3¢. 
ich trinfe, 2c. 


td) verbleude, 2. 


id) verterbe, tu vertirdjt, 
er vertirbt 

cé verrricht 

tch vergefje, tu vergiffeft, er 
vergipe 


tch verbeble, ac. 


ich verlrere, 2. 

ch verloiche, tu verlojcheft 
or verliidheft, cx verlofcht 
or verliicht 

tey verfdjalle, 2c. 


td vertwirte, 2. 


th wachje, tu wiachfeft, er 
wadyft 

wW wige O7 wwiegje, tH 
wagft om miegft, ex wigt 
or riegt 

th waiche, tu wajedft, er 
wide 

uw, webe, 2. 


INDICALIVE, 
Past, 


ich fraltete 
1h frre 
1 fpann 


uh ipl 
tc fprad 


tch {prow 

uh fprang 

dy flach 

tc ftand, flund 


Id) ftabl 
id) flieg 
th flarb 
iy ftub 

id ftant 
ich ftrep 


ich frich 
veh feat 


id) that 
id) trug 
wh trat 

ich trieh 
th trat 

ich treff 
id) trant 
ich verblid 
ih vertarb 


6 vertrey 
ih vergap 


th verheblte 
teh verfor 
ich verloich 
td) veridoll 
th verivierte 
1h rmuchs 
Id) Wwe 


td) touch 
id) web 


SUBSUNCTIVE, 
Past, 


1d) fraltete 

ich fprce 

i = fpanne 
(fronne) 

tch fpliffe 

ich fprache 


ih friffe 

ih fprange 

id fliche 

ih = ftnte, 
fltinre 


th RAGle, fliHle 


ich fttege 
ich ftirbe, fliirbe 
td) ftube 
th ftinte 
tch ftiefie 
id) Ariche 
ich firiste 
ch thite 
teh triige 
1h trife 
id) tricbe 
tech trite 


id) troffe 
Ih trante 


id) verblidhe 
th = -verbairbe, 
rerrurbe 
c6 vertroffe 
ich vergape 


id) verbeb(te 
th verlore 
th verlojche 
ich verfdholle 
us veriwirrte 
th rilchfe 
ich wige 


uh route 
th wobe 


IMPERATIVE, 





fpalte 
fyere 
fpinne 


fpleupe 
ipridy 

fyricpe 
iptinve 


flidy 
ftebe 


flrchl 


terge 
flirb 
firebe 
fiinte 
flope 
ivethe 
firvite 


thue 
trage 
truf 
treibe 
tritt 
tricfe 
trinte 


ver blerche 
pertirb 


wertriepe 
yergip 


verheble 


veritere 


verlifche o7 ver: 


lif 
verfchalle 
veriwirre 


achfe 


Wage OF Iwiege 


wajdye 


webe 
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PARTIOIFPLE, 





ucfpalten,gefpaites 
acipteen 
gefronnen 


vefpliffen 
cefpreden 


gelvroffen 
gefprungen 
deftuchen 
ceftunden 


ceftoblen 


geftiegen 
gefterben 
gefloben 

geftunten 
geRofien 

geficreben 
ceftrition 


getban 
getragen 
gerroffen 
getrichen 
getreten 
getr offers 
getrunfen 


verblehen 
vertorben 


vert roffen 
vergeffen 


werhehit o7 vere 


beblen 
verloren 


rerlofegen 

verfdollen 

veriviret oF vers 
worren 


gewadfen 


cermogen 


actwafhen 


cerpeven 


Tmeneerscerseeeerrn atures pure SNS pr sn it tsps PE hres, 


( Always used with fen as its auxiliary. () Also active in the sense of to set suddenly in motion. 
“) Berrerben, to destroy (active), is also used regular. (*) But little used, except in the past and 


participle. (4) Magen is transitive, and wiegen is intransitive. Bregen, to rook, is regular. 


exoept with the poeta, or when used figuratively. 


(4) Regular, 
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INPINITIVE, pay Sano a Pa seas rt IMPERATIVE. | PARTICIPLE. 

Weidgen, ) to yield ich meiche, 2. td) wid) icy wiche weide gervicyen 

SBeifen, to show ich weiie, 2. id) ries ich miele reife gemiefen 

MBenren, to turn th wente, 2. id) wentete o7 | id) wentete | wenre gementet or ge- 

wantte toantt 

Werben, to sue for ich werbe, bu wirbft, ertwirbs| id ward id) mitrbe wirb gerpor ber. 

Werven, to become ich werte, bu wirft, er wire | ic =o mard = Or | ich wilrbe rverbe geworen; (auxi- 
: wurte, 2¢. liary) morten 

Werfen, to throw ich werfe, du wirfft, ex mieft | ich warf ich woarfe, wiirfe! wif getworfer 

Winren, to wind ih wwinre, 2. 1d) wand ich wanbe wine geunter 

WDiffen, to know ich weif, bu weist, ex weif | ich mute ich wiljite wiffe gemupt 

Woflen, to will ich will, du willft, ex will | ich wollte id) wollte wolle gewollt 

Beigen, to accuse of ich yeihe, 2. id) gieb id) grebe acibe gesteben 

Breben, 7) to draw ich jiehe, 2c. ich) 30g thy goge stebe gexegen 

Swingen, to force id) grvinge, 2. id) gang ic) swdnge singe gegroungen 





(6) Weiden, to soften, to nullify, is regular. 


OF THE NEW CONJUGATION 
(Commonly called Regular Verbs). 

In verbs of the New (or Weak) Form, the 
past tense and the past participle are not pro- 
duced, as in the Old Conjugation, by a change 
of the radical vowels, but by means of the suffix 
-¢t or -t, which serves as a tense characteristic. 
Thus, taking the radical part (lob-) of oben, 
to praise, and affixing thereto -et or -t, we get 
lobet or lobt, to which add the personal endings, 
and we have l[vbete ((ob + et-+¢) or lubte, J praised ; 
lobeteft or lobteft, Zhou didst praise, etc. 

The verbs of the New Form differ again from 
those of the Old, the former having in the past 
participle the termination -et or -t, instead of -en; 
as, gelobet or gelobt, praised. 


PARADIGM OF A VERB OF THE NEw Form. 
Roben, to praise, is thus conjugated :— 


INDICATIVE MOOD. 


PRESENT. PAST. 
Sing. 3h lobe, I praise. Sing. Ich lobte, I praised. 
Du lobft. Du (obteft. 
Gr lobt. Gr lobte, 
Pilur. Bir loben. Plur. Wir lobten. 
Sor (obt. Sbr lobtet. 
Sie loben. Sie lubten. 
PRESENT PERFECT. PLU PERFECT. 
Sing. 3h Gabe gelobt, I Sing. Yep hatte gelobt, had 
have praised. praised. 
Du batt gelobe. Du Hattef gelobe. 
Gr Gat gelobs. Gr hatte gelobt. 
Plur, Wir haben gelobe. Plur. Wir Hatten gelobr. 
Ihe Habe gelobt. Shr battet gelobr. 
Sie haben gelobe. Sie Hatten gelobt. 


(47) 3eudft, etc., antiquated, and only in poetical usage. 


FUTURE IMPERFECT. FUTURE PERFECT. 


Sing. 3c werre loben, I Sing. Ich werre gelobt haben, 


shall praise. I shall have 
praised. 
Du wirft foben. Du wirft gelobt haben. 
Gr wird loben. “Gr wird gelobt haben. 
Plur. Bir werven loben. Plur. Bir werren  gelobe 
haben. 
Shr werret loben. she werdet gelobt 
baben. 
Sie werren loben. Sie werten gelobt 
baben. 
SUBJUNCTIVE MOOD. 
PRESENT. PAST. 
Sing. 3d lobe, I may Sing. Ic lobte, I might 
praise. praise. 
Du lvbeft. Du lobteft. 
Gr lobe. Gr {obte. 
Plur, Bir loben. Plur, Bir lobten. 
Shr lobet. Ihr lobtet. 
Sie loben. Sie lobten. 
PRESENT PERFECT. PLUPERFECT. 
Sing. Ic babegelobt, I may Sing. Ich hatte gelobr, I 
have praised. might have 
praised. 
Du habeft gelobr. Du Hattefl gelobe. 
Gr habe gelobt. Gr hatte gelodt. 
Plur. Bir haben gelobt. Plur. Wir hatten gelobt. 


br habet gelobt. 
Sie haben gelobt. 


Shr hattet gelobe. 
Sie Hatten gelobt. 


FUTURE IMPERFECT. FUTURE PERFECT. 


Sing. Ich werre foben, (if) IT Sing. Iep werre gelobt haben, 
shall praise. (if) I shall have 
praised. 
Du werteft loben. Du werveft gelobt haben. 
_ Se werte loben. Gr werre gelobt Saben. 
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FUTURE IMPERFECT. FUTURE PERFECT. PARTIOIPLE. 
Plur, Bir werren loben. Plur. Bic werr {obt PRESENT. PAST, 
aa ae fobend, praising. Gelobt, praised. 
werbet Lobe werdet — gelobt eee ea 
sal = iis si THE MIXED CONJUGATION 
Sie werden loben. Sie werden gelobt (Embracing the Irregular Verbs properly so called). 
haben. There are a few verbs (sixteen in all) which have 


CONDITIONAL MOOD. 


FUTURE IMPERFECT. 


Sing. 3d wire loben, I Sing. Ig 


should 


praise. 


wirte 


FUTURE PERFECT, 


gelobt 


haben, I should 


have praised. 


a sort of mixed conjugation, partaking of the Old 
Form, in that they change their radical] vowels to 
form the past tense and the past participle, and 
at the same time partaking of the New Form, in 
that they assume, in the same parts, the tense-sign 
te and the participial ending -t. These are they 


Du wilrdeft loben. Du winteft gelobt which, strictly speaking, are the irregular verbs 
haben. of the language, and accordingly they are here so 
Gr wiirte [oben. Ge wilrde gelobt classed. They will be found algo in the general list 
haben. of (so called) “irregular” verbs, which, for the sake 
Plur. Bic witrven loben. Plur. Wir wirven gelobt Of convenience, we have inserted. 
haben. PARADIGMS OF IRREGULAR VERBS. 
Shr wiirdet oben. Shr wiirdet — gelobt In order to a better display of the irregularities 
haben. of some of these verbs, we append the following 
Sie wiirten loben. Sie warden gelobt paradigms. They will be found exceedingly con- 
haben, venient for ready reference. Some of these verbs 


IMPERATIVE MOOD. 
PRESENT. 


Sing. obe (bu), praise thou. 


Plur, oben wir, let us praise. 


PRESENT. 


oben, to praise. 


INFINITIVE. 





Lobe er, let him praise. 


Lobet (ihr), praise ye. 


Luben fte, let them praise. 


INFINITIVE MOOD. 
PERFECT. 


have praised. 


FUTORE. 


@elobt haben, to Loben werten, to be 
about to praise. 


also have certain peculiar uses which require special 
attention. For this reason we have, immediately 
after each verb, added a series of explanatory re- 
marks, with copious examples illustrating the 
several ways in which they are employed. 

Dirfen, to be permitted, to dare. 

IND. Prea. Ic rarf, bu varfft, ex narf; mir bdrfen, ibe 
vitrft, fie diirjen.-— Past. Ich rurfee, bu turfeeft, er durfte; wir 
turften, ihr durftet, fle rurften.— Pres. Perf, 3h habe geturft ; 
wit haben geturft.—Jlup. Ih hatte gerurft; wir Hatten 
gerurft.— Put. Imp. 3d werre diirfen ; wir werren ddrfen.— 
Fut. Perf, 3d werre geturft haben , wir werten geturft haben. 


VERBS OF THE MIXED CONJUGATION. 


INDICATIVE, 


Present. 


Brennen, to burn 
Bringen, to bring 
Denten, to think 

Dirfen, to be permitted 
Saben, to have 

Sennen, to know 

Kounen, to be able, can 


Magen, to be allowed, may 
Diiffen. to be obliged, must 


Rennen, to name 
Rennen, to run 
Senden, to send 


Gollen, to be obliged, shall 


Wenren, to turn 
Biffen, to know 
Bellen, to be willing 


regular 
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id tarf, tu barfft, er darf 

it) babe, tu aft, er bat 
regu 

id fann, du fannft, er fann 

id mag, bu magft, er may 

id mug, tu mugt, er mup 
regular 


a9 


id foll, ru fot er foll 
regular 


ic) weifi, bu weift, ex weiF 
th will, tu willft, er mill 


INDICATIVE. SUBJUNCTIVE,. PAST 
Fast. Past, PARTICIPLE. ERE ER SEINE: 
id) brannte ih brennte | gebrannt regular 


ih bradhte 
uh tachte 
id burfte 

ic) hatte 

td fannte 
id ftonnte 
th muochte 
tc mufte 
id) nannte 
id rannte 
ity fanvte 

regular 


ih brdchte 
ich rddte 
th dirfte 
id hatte 
uf fennte 
dh fonnte 
uh modhte 
id) miupte 
ich tennte 
td rennte 
id) fentete 
requiar 
id) wenrete 
1h wiifte 
regular 


jebracht 
getacdt 
geturft 
gebabt 
jefannt 
gefonnt 
gemodt 
gemupt 
genannt 
gerannt 
gefandt 
regul 
gewandt 
gewuft 
regular 
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Sub. Pres. 3& rurie, tu rivfeft, er eirfe; wir tirfen, 
the tiirfet, fie tarfen.— Past, Sch viirfte, ru diirfteft, ex turfre, 
wir tirften, ihe riirftet, fie rdriten.—Pres. Perf. 3d) habe 
gerurft, wit haben geturft.— Play. Id Hitte geturft, wir 
Hatten gerurit.—/’'ut. Dip. 3d werre vitefem; wie werren 
rarien. But. Perf. Ich werre gerurft haben, wir swerren 
geburft haben. 

Conn. Fut Imp. Se wiirre vfirfen , wre wiirren virfen. 
— Fut. Perf. 3c wiirtte gerurft haben; nie wiirten geruryt 
baben. 

Inv, Pres. Dirfen, to be permitted. — Perf. Gerurft 
§aben, to have been permitted. 

Part. Pres. Diefer, being permitted. — Past. 
Weturft, permitted . 


REMARKS ON Diirfen.— This verb 18 gencrally 
to be rendered by to be permitted. The verb is 
also employed (only in the past subjunctive, 
however) to denote what probably may be, and may 
then be translated by such words as might, need, 
would, etc.; thus'—Gé riirfte jege gu fat fem, it may 
(or might) be too late now ; &é riirfte vrellerhe wabe fern, 
it might perchance be true. It also signifies tu need, 
to have occasion, etc., as°—Gr barf nur reven, he needs 
only speak ; Gr tarf fic) raruber mecht wunrern, he maus¢ 
not (or should not) wonder at that. When used 
without an infinitive nfter it, one must be supplied 
to complete the construction ; thus :—Gr tarf nicht in 
vad Oaué (fomimen), he is not allowed (to come) into 
the house. 

Konnen, to be able. 

IND. Pres. Se tann, tu tannft, ec fanns wir fionnen, thr 
font, fie fonnen.— Past, Ich fonnte, tu fonnteft, er fonnte, 
wit fonnten, ihr tonntet, fie fonnten —Pres. Perf. Ich habe 
acfonnt, wir baben gefonnt.—J'ip. Ich hatte gefonnt, wir 
atten gefonnt.— Fut. Jinp, Sch werre fonnens mir werren 
tinnen — Pat, Perf. Je worrte gefonnt haben, wir werren 
getonnt haben. 

Sus. Pres. 3h ftinne, tu fonneft, er finne; wir fonnen, 
ihe ftinnet, fie tonnen.—Z’ast, Ic fonnte, ru fonnteft, er 
fannie; wit fonnten, the finntet, fie finnten.— Pres. Perf. 
Sh babe gefonnt, wir haben gefonnt.—Plup. Ich Hatte 
gefonnt ; rrr Bitten getonnt.— A'at, Ly. Ich werre finnen , 
wir werten finnen —Lut. Perf. Sch werve gefonnt haben; 
wir werren gefonnt baben. 

Conn. Fut. Jp. 3c wirre tinnen, mie wirren 
tinnen.— Fut. Perf. Ic witrre gefonnt haben, wir wiirten 
gefonnt baben. 

Ing. Pres, Rinnen,to be able.— Perf. Getonnt haven, 
to have been able. 

Pant. Pres, Ronnenr, being able.— Past. Gefonnt, 
been able. 


REMARKS ON Ronnen —The original signification 
of finnen was to knom, or to know how; hence the 
present sense, to be at liberty to do a thing, to 


be able, as :—3 tann lefen und {hreiben, I can (know 
how to) read and write. Its chief use now is to 
indicate bare possibility, and hence it is often aptly 
translated by the English may, as:—G@r tann ¢@ vere 
ftanten baben, he may (possibly) have understood it. 
It differs, therefore, from tirfen, when it (birfen) 
is used (in the past subjunctive) to express 
possibility ; for tarfer not only signifies that the 
thing may be, but that it probably is or will be. 
Rinnen, like iirfen, has sometimes an infinitive 
understood after it, to complete the construction. 


Migen, tv be allowed, tu hare liberty. 


InpD. Pres. 3c mag, tu magft, er wag; wir migen, ihr 
mogt, fie migen —Last, Ic) mochte, tu morteft, er mredhte ; 
wir modhten, whe mochtet, fle mochten.— Pres. Perf. Ib habe 
gemocht, wir haben gemodt.— Play. Ich hatte gemoehe ; wir 
batten gemocht.— 2’ut. Litpy. Ic werte migen, wir werren 
mogen.— Fut, Perf. Ic werre gemecht haben; wre werden 
gemocdt Daben, 

Subs. Pres. 3h mige, tu migeft, ex mige; wir migen, 
thr maget, fie migen —L’ast. Ich miehte, tu michteft, ex miehte 
wir migen we michtet, fie micten— Pres. Pers, Id habe 
gemocht ; mit haben gemocht.—llup. Ich atte gemoct; wir 
fatten gemocht.— Put. Jmp. 3c werre mogen, wre werren 
mogen.— P’ut. Perf. 3h werre gemocht Haber; wie werren 
gemocht haben. 

Cond, Fut. Imp. Ih wiirre mogen; wee wiirren 
miaen. — But. Perf. 3h witrre gemoct haben, wir 
wititen gemodcht haben. 

Ink. Pres. Didgen, to be allowed.— Perf. Gemodt 
haben, to have been allowed. 

PART. Jres. Mogens, being allowed.— Past. 
Wemodt, allowed. 


REMARKS ON Miogen.—Migen marks possibility 
under allowance or concession from another, as :— 
Gr mag lacen, he may laugh—that is, he has per- 
mission to laugh, no one hinders him; Gr mag em 
braver Mann fem, he may (I grant) be a brave man— 
where the possilility of his being a brave man is 
a thing conceded. Kindred to this are the other 
significations (chance, inclination, wish, etc.) usually 
attributed to this verb; thus :—G@é mite regnen, it 
might rain—that is, the causes that seem to forbid 
are likely not to operate ; Ich michte 6 besweifeln, I am 
disposed (or inclined) to doubt it—that is, J might 
doubt it altogether, but for certain circumstances 
seeming to forbid; Méoge 6 rer Himmel geben, may 
Heaven grant it; 3c mag cé nht thun, I do not like 
to do it—that is, I am not permitted by my feelings 
to do it cheerfully; etc. 


Mriffen, tv be obliged, must. . 


InD. Pres. 3h mug, ru must, ec mus; wie milffen, ibe 
migt, fle niiifjen.— Past. Id mupte, tu mupteft, ec mupte 
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wir mufiten, ibe muptet, fle mupten.—- Pres. Perf. 3& babe 
gemupt; wir haben gemuft.—Plup. 3h hatte gemugt, mic 
Hatten gemugt.— Prd. Imp. Ih werve miffen; wie werren 
miffen.— Put. Perf. 3d werre gemugt haben; wie werten 
gemupt baben. 

Sus. Pres. Ih milffe, tu miffeft, er miffe; mir miiffen, 
ibe milffet, fie miffen.—Past. Sch miigte, du migeeft, er 
mibfte; wie mupten, ihe mageet, fle magren—Pres. Per/. 
Sh babe gemugt; wie haben cemupte.— Plup. Ich hatte 
aemupt ; mtr Hatten gemupt.— Wut. Dp. Ih werte miffen, 
wie werrten miiffen.— Fut, Perf. 3d werre gemugt baben, 
wir werren gemupt Haber. 

Conp. Fut. Imp. 3h wire milffen; wie miirren 
miifjen.—F'ut. Perf. Ich wwiiere gemupt haben, wie 
iwiirren gemupt Baber. 

Inr. Pres. Diijfen, to be obliged.—Perf. Gemust 
haben, to have been obliged. 

Part. Pres. Diiiffenn, being obliged. — Past. 
Wemust, obliged. 


REMARKS ON Miuffen.—The German miiffen and 
the English must are very nearly equivalents. ‘The 
predominant sense of the word is everywhere that 
of obligation or necessity, and this being kept in 
mind, it will often be convenient to employ in 
translating it such words as be obliged, am to, hare 
need to, and the like. Often an infinitive is under- 
stood with it, as:—3ch mug juetid, I must (go) back. 





TRANSLATION FROM GER(GIAN, 
Byron und Polrdore. 


Wie Lord Byron felOft ersahle, fand fulyented Gefprach 
Wwifsen wm und Polwors, crmem febe ertelm, rtalreniychen 
Yrzte wahrend einer RGemreive ftatt. ,, Was fonnen Ste 
cenn thun, wezyu i nicht wnt Stande wire?” fragte rer 
Argt —,, Da Sre mach trangen,” antwortete ter Duhter, ,, fe 
will ch 8 Shen fagen; wh glaube, 6 grebt drer folche Tinge.” 
Vokrrore beftand tarany rap er fie nennen follte, und Lord Boron 
(prad: , Sd Fann tiber vicjey Strom fe wintmen, wh fan 
cin Qieht auf ene Entfernung von ywanzyy Seheitt mit ernem 
Viftolenfehuffe ausblajen, unv wh babe ern Gertcht gefchrieben’ 
won tem an esnent Tage 14,000 Gremplare verfauft werten 
find.” 


D etnentiamntanemammaneaamanen) 


KEY TO TRANSLATION FROM GERMAN 
(Vol. VI, p. 372). 


Tre Heuesxcry ARABIAN. 


An Arabian had lost himself in the desert. Two days he had 
nothing to eat, and was in danger of dying of hunger, when he 
at last found one of the water-pits at which the travellers water 
their camels. Here he saw lying on the sand a little leather 
sack. ‘‘God be praised,” sail he, when he lifted it up and felt 
(it); “‘ these are, I think, dates or nuts ; how I will refresh and 
comfort nyself with them.” In this sweet hope he opened the 
sack, saw what it contained, and cried out, full of sadneas, 
** Ah! they are only pearls.” 


COMPARATIVE ANATOMY.—YV., 
[Continued fiom Fol. PI., p. 368.) 


VERMES (WORMS) (continued), 


TIIIS creature belongs to the class Platyhelminthes 
or flat-worms, and in common with all belonging to 
its sub-class, that of the Cestoda, is entirely 
nourished by absorption, and for this reason we 
have taken the tapeworm as the type of an entozoon. 
(See Fig. 24.) 

The animals of the sub-class Trematoda differ 
from these in having an alimentary canal channelled 
out in the substance of an otherwise solid body. 
The animal belonging to this sub-class with which 
we are unfortunately best acquainted is the liver- 
fluke, which occasions the disease called the rut in 
sheep (Fig. 24). This creature is found abundantly 
in the livers of sheep so affected. Sometimes as 
many asa thousand have been found in a single liver. 
The animal is of considerable size, measuring from 
# to 1 inch in length, and about 4 inch in breadth. 
It is flat, and shaped lke a little sole. Its anterior 
extremity is extended into a nipple-shaped projec- 
tion, at the end of which is the sucker, which is 
perforated by the mouth of the animal. Another 
sucker of larger size is situated on the under side of 
the body, at about a quarter of an inch from the 
mouth. This is similarly constructed, but is im- 
perforate, and does not communicate with any in- 
ternal organ. Locomotion, so far as it is needed to 
this animal, is effected by these suckers, which can 
be alternately attached, and also by the general 
flexibility of the body, which has a muscular layer 
beneath the epidermis. The mouth leads down 
into a short gullet, below which the alimentary 
canal divides into two main trunks, which run down 
to the hinder end of the animal, giving off blind 
branches in a way best explained by the engraving. 
There is no anus, and this perhaps is not needed, 
on account of the highly organised food which the 
animal ingests. The fluke, however, readily ejects 
the food from its branched stomach by curling itself 
up like a little strip of heated parchment, and thus 
squeezing it out. Another system of vessels has a 
single opening towards the tail of the body, and 
runs forward, giving off branches on either side. 
This system corresponds with the water-vascular 
system of the Zenia. 

This animal, like the tapeworm, is hermaphrodite, 
that is, it has both male and female.organs. The 
development of these creatures is peculiar. When 
the matured eggs are voided from the sheep, a larva 
escapes, which swims about by cilia, and has a 
single )(-shaped eye. This larva fixes on the little 
fresh water snail which is known as Lymnaus 
truncatulus, and penetrates its skin, and when it 
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has arrived at the interior, is transformed into a 
large bag or nurse, containing in its interior many 
elongated larves called Fédie (after the famous 
Italian Rédi); these produce internally either 
daughter Rédie or tadpole-shaped animals with 
long tails, called Cercarie, These Cercari@ once 
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Fig. 24.1. Tanta Sonium (Cysticercus), NaTURAL BIze. 
ZNLARGED TO SHOW THE SUCKERS AND Hooks 
V. Liver Fruxe tHeoeoee Hepatic um). 
Two Suckers. VII, Oxyuris VeRMICULARIS (MALE). 


Refs. to letters in Fig. V.—a, double alimenta 





II JornTs ENLARGED TO SHOW RFPRODUCTIVE ORGANS. 
IV. Heap or THE LARVA PROJECTING INTO THE BLADUER-LIKE Cynt. 
VI. THe SAME, SHOWING THE BRANCHING ALIMENTARY CANAL AND THE 
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type as the higher animals, being tubes within 
tubes. These creatures are not hermaphrodite, but 
the individuals are male or female. Some of these 
animals are not parasitic at all, and some of them 
only under certain circumstances. Thus, there is 
found in the tropical regions of Asia and Africa an 


Ill. Heap 


canal; B, mouth sucker; c, ventral sucker, D, water-vascular system), £, 


female organ ; F, glands which form the egy-yolk , o, male organs. 


more escape, not only from their foster-parent or 
nurse, but also from their molluscous host, into the 
surrounding fields, and it is probable that they are 
eaten with grass by sheep, and then penetrate to 
the liver, causing the rot. In accordance with 
these facts, some of which have been observed 
by Thomas and Leuckart in only recent years, 
it is found that sheep fed on dry land or on 
the great salt-water marshes are comparatively free 
from rot, while those fed up in fresh-water marshes 
are peculiarly subject to it. The disease associated 
with these creatures is of considerable economic 
importance, as in some years it has been reckoned 
that between one and two millions of sheep have 
died of the rot in Britain alone. 

Besides the flukes there is another class of 
parasitic worms called Nematohelminthes, or thread 
worms. They have alimentary canals of the same 


intolerable pest, called the Dracunculus Medinensis. 
This troublesome parasite is always the female, and 
it gains access to the body from water through the 
skin, and then grows and emits its brood, to the 
great annoyance of its host, often occasioning 
death. When it reaches its full size it is some feet 
in length, though only »~, of an inch in thickness. 
It will migrate beneath the skin from one part of 
the body to another. Some have supposed that 
these animals were the fiery serpents which at- 
tacked the Israelites in the wilderness. The only 
remedy seems to be to cut down to the worm, and 
having got hold of one end, to wind it round a 
piece of stick. When thus seoured, the stick 
is left for a day or two, and then more of the 
worm’s body is drawn out, and a further winding 
takes place, and so on until the whole is extracted 
entire. 
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The classes which contain the parasitic worms 


may be thus divided :— 
L Platyheliminthes 2. Trematoda = flukes. 


{ I. Turbellaria non-parasitic. 
8. Cestoda = tapoworm. 
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Fig. se NFREIS (A SEA WORM) 


SHOWING THtk CIRCULATION, 
Tait Exp oF THE ANIMAL 


Il TRANsVERSE SECTION OF THE EUNICE, 
LEFCH, SHOWING THE BopyY WALL AND ALIMENTARY CANAL LAID OPEN ALONG THE Back, V 
THE CIRCULATION IN THE LeecH VI. OraL SUCKER oF A LEECH. 


mode of life. Nature, we are told by the anciénts, 
and told truly, does nothing suddenly, and hence, 
though the arrangement best adapted to rapid 
locomotion is found in this class, and some of these 
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If. Propowcois oF AN#ARISY ALIIED |. 
DIAGRAM BHOWING 
VIL Lownoitt pina Stctioxn oF AN EARTH-WORM, 
VILL. DIacRAM SHOWING THE CIRCULATION IN A TRANSVERSE SECTION OF A WORM AT THE 
IX. DIAGRAM SHOWING THE TRANSVERSE CIRCULATION IN A Losb-worM (ARENICOLA). 


Refs. to Nos in Fig II —a, comb-like gill , b, dorsal feelers, c, bundles of bristles; d, ventral feelers, e¢, cavity of allinentary 
canal; f, dorso intestinal vessels ; g, ventral vessel, 4, vascular loop acting as a heart t» furce the blood to the gills; 


i, plexus of vessels beneath the gills. 


4. = round worms. 
5, = thornheaded worm. 


II Nematohelminthes 
HII Acanthocephala 


ANNULATA: RINGED WORMS. 

We have now arrive? at a class in the animal 
kingdom in which the radial symmetry is almost 
entirely abandoned, and the two-sided arrangement 
is perfect. In accordance with this advance we 
find many of these animals gifted with considerable 
powers of locomotion, and it is in this class that we 
first find animals which have adopted a quasi-aérial 


animals reside in that thin medium through which 
the body can be impelled with the greatest velocity, 
yet the means of locomotion in this class are but 
feeble. The instruments of locomotion, the limbs, 
are but rudimentary ; and though the earth-worm 
be capable of breathing in air, it respires on the 
aquatic type, and, indeed, requires that its skin 
be kept moist to respire at all. Hence, the earth- 
worm always inhabits mvist earth, and makes its 
peregrinations above the soil after dark, when the 
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sun’s rays, which would rapidly dry it up, are di- 
rected elsewhere, or if it appear during the day it 
is only when air and soil are both damp with rain. 
(Fig. 25). 

This class also introduces us to the jointed type 
of animals under its simplest form. In these worms 
we see the beginnings of all the more complicated 
organs which we find in the lobster and the bee, 
but they are in @ very incomplete condition. In 
accordance with what we have said about the 
characteristics of an animal of a low grade of 
structure, we find the revetative repetition of parts 
here manifested in a high degree. The same parts 
are repeated over and over again, sometimes to the 
number of hundreds. In fact, the bodies of these 
animals may be said to consist of a long serics of 
exactly similar rings or segments placed one behind 
the other, and containing all the parts essential to 
life in each segment. Thus the earth-worm has a 
mouth developed in the under side of the first 
segment, and an opening in the tail segment for 
the completion of the alimentary canal; but allthe 
intermediate segments form a scries differing from 
one another onlyin size. Each segment has its own 
ring-like outer wall, its own nervous centre, its 
compertment of the stomach, its transverse circu- 
latory organs, and its so-called nephridia (or renal 
organs). Insome of the water-worms the presence 
of feelers, proboscis, and jaws in the fore part—or 
of localised gills, etc.,in the after parts—of the 
body, somewhat interferes with this repetition. 

We have said that each segment has its own 
nervous centre, a centre consisting of two nerve 
knots, situated on the under side or floor of the 
segment, and sending lateral nervous threads to its 
own special ring. It is, however, essential to 
individual life that the whole of the nervous system 
should be united, and therefore, to effect this, two 
cords run from the two nerve-centres of each 
segment to each of the adjoining segments before 
and behind it. This arrangement gives rise toa 
double beaded or knotted cord of nervous matter 
stretching along the floor of the body-cavity from 
end toend. Since the mouth always opens on the 
under side of the body, and the organs of sense, 
when present, are necessarily placed in the neigh- 
bourhood of this and in the front of the animal, it 
follows that the nervous centre, which supplies 
these organs with nerves (the necessary carriers of 
sensation), must be situated above the throat, and 
must also be joined to the next centre Jying under 
the throat by two cords, one of which runs on each 
side of the gullet ; otherwise symmetry would not 
be maintained. 

In the symmetry of the nervous system, and in 
the segmental condition of their bodies, the worms 
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are like the higher classes of the Articulata, which 
are represented by the insects, crustaceans, and 
others. They differ from these in having no 
definitely jointed limbs, in having a system of 
blood-vessels completely shut off from the body- 
cavity, whose whole circuit is perfect, and in having 
ciliated membranes at some period of their lives in 
some parts of their bodies. Besides these distinc- 
tive characters there is another very generally 
possessed by worms, and that is that the exterior 
of their bodies, instead of being stiff and hard, is 
soft and flexible. The body-wall is composed, not 
of a horny substance called chitine, as is the case 
in insects; but of a covering membrane, beneath 
which muscular fibres are placed. Since there are 
no jointed levers for limbs, it follows that the 
whole movement of the body must depend on the 
flexibility, contractility, and elasticity of the 
integument, and hence the soft character of the 
outer integument is a matter of necessity. 

The species which stands as the representative of 
the whole of this class, both on account of its 
widespread occurrence, and of the multitude of 
individuals of which it is composed, is the common 
earth-worm (Lumbricus terrestris). Nevertheless, 
this is rather an aberrant species of the class than 
its proper type. Its residence in moist earth has 
imposed upon it a different means of locomotion, and 
also of respiration, from the more typical examples 
of the Annulata. The proper type of the class is 
rather found among those sea-worms which fisher- 
men find in the sand at low tide and use as baits 
for fish, and to which the names of lob-worm and 
lug-worm are applied somewhat indiscriminately. 
One of these is the Nereis, represented in the 
engraving. This worm consists of a great many 
segments; unlike the earth-worm the head is very 
distinct, and is furnished both with antennz or 
feelers, and eyes, though the latter are of very 
simple structure. The orifice of the mouth opens 
on the under side of the body. The worm appears 
in its ordinary condition to be a very innocent, 
inoffensive, and defenceless animal, like the 
ordinary earth-worm; but this appearance is 
deceptive, and only arises from the fact that the 
powerful Jaws are concealed. If the animal be 
handled while alive, it will suddenly evert and 
protrude a formidable proboscis armed with a large 
pair of horny jaws, and with these it will attack 
the fingers of its captor. The proboscis while at 
rest is retracted in the same manner as the finger 
of a glove might be withdrawn by pulling the end 
in from the inside. These retractile trunks are very 
general throughout the families of the free-moving 
sea-worms, and though in the Nereis (Fig. 25) the 
proboscis is only armed with one pair of jaws, in 
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some it has seven, eight, or nine jaws. Besides 
these jaws which play laterally, other instruments 
are sometimes attached to the trunk. One species 
has a cirolet of cartilaginous beads round its 
proboscis, and another has a number of horny 
plates so arranged as to form a file. Among the 
tube-dwellers, the trunk is quite unarmed, and 
must act as a flexible lip to suck in substances. 

With regard to the remainder of the segments 
behind the head and proboscis, they are almost 
exactly alike, the external appendages being 
locomotive organs and more or less developed 
gills. 

In the case of the Nereis, the gills are not well 
developed, but consist of slightly protruded thin 
membranes where the breathing function is local- 
ised; but in nearly allied forms, these gills are 
developed into branched bundles of vessels, or into 
plates or leaves, into the substance of which the 
blood enters, and becomes exposed to the influence 
of the surrounding water through their very thin 
walls. It is sufficient to say that the gills or tufts 
of respiratory vessels are, when present, always 
protruded from the back or upper side of the 
animal, and are sometimes not developed in every 
segment, but confined to certain regions of the 
elongated body. So in the common _ lob-worm 
(Arenicola) they are limited to the sixteen middle 
segments of the body. The locomotive organs 
which are most effective are bundles of hairs or 
bristles which stand at the ends of protrusions from 
the body wall, and which can be more or less re- 
tracted into the flexible papillse which bear them. 
These bundles of bristles are always paired, and 
sometimes there are two pairs on each segment. 
They are brush-like oars, which the animal plies 
with such regularity one after the other in succes- 
sion, that the general effect produced to the eye is 
as of a series of ‘waves following one another from 
head to tail. Hence the simile often applied to 
these animals of a galley with its bank of oars, or 
of an elongated cutter with a multitude instead of 
eight oars, is hardly a good one, since the oars of 
these all play in unison, while the brushes of the 
sea-worm play successively. Nevertheless, the 
remarkable order which the simile suggests is well 
maintained, These organs are, of course, very 
different from the jointed limbs of the Arthropoda, 
and cannot be applied to points of resistance with 
the same definiteness and accuracy. Yet they are 
not ill suited to the wants of the animals, for these 
are always found among the sand and mud of the 
bottom of the sea, and their limbs are equally effec- 
tive against water, mud, or sand. Besides the 
bunches of bristles, there are fleshy appendages 
called cirri; the relation of these to one another 


is well seen in the ventral feelers shown in the 
section of a segment of the body of the Eunice. 

The food canal of these animals runs ina straight 
or slightly flexuous course from head to tail. There 
is sometimes a muscular gizzard, and generally the 
tube is more or less sacculated—that is, it consists 
of alternate enlargements and constrictions, the 
enlargements usually corresponding to one or more 
of the outer rings of the body. From the outer 
wall to the constrictions run partitions which 
divide the body cavity into a number of chambers. 
These partitions are not complete, but are perforated 
so as to allow of the passage of the fluid of the 
cavity. In some the body cavity, or space between 
the food canal and outer skin, is large; in the leech 
it is filled up, so that the same network of vessels 
which runs round the stomach, and sucks and 
absorbs the alimentary liquids into the blood, also 
supplies the integument with blood, and there 
exposes it to the influences of the air. 

From the foregoing sentences the intelligent 
reader will have gathered that in the Annulata there 
are two distinct vital fluids which are shut off from 
one another :— 

1. The fluid which occupies all the space between 
the food tube and the body-wall, which is of watery 
consistence and pale colour, though containing 
albumen and corpuscles. 

2. The fluid contained in the blood-vessels, which 
has usually no coipuscles, and is of a dark red or 
green colour. 

In the Eunice (Fig. 25), which may be taken as n 
type cf the circulation in those worms with a distinct 
body cavity, the arrangement of the vascular system 
and the course of its contents are as follow :—Two 
main vessels run along the upper side of the intes- 
tine, and receive the blood and the fluids added 
from the aliment from the network of vessels which 
invests that tube. At the point where the dilated 
throat joins the intestinal tube a large vessel runs 
round the alimentary tube, while the two vessels 
before named are united into one large contractile 
vessel, and thus continued forward towards the head. 
The large single vessel does not adhere to the 
throat or pharynx, but acts as a heart to propel the 
blood received, not only from the intestine, but 
also from a vesse) which runs along the integument 
of the back. The blood thus derived from the 
system, both alimentary and intestinal, is forced by 
branches to the head and also round into a vessel 
which runs along the floor of the body. This 
ventral vessel, as it is called, gives off at each 
segment « lateral branch on each side, which is 
bent into a loop, which acts as a special heart to 
drive the blood to the network of vessels lying 
under each tuft-like gill. After being aérated in 
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the gills the blood is returned to the main dorsal 
vessel by ducts, which are sustained by the parti- 
tions which join the body wall to the intestinal 
wall, In the case of the lob-worm (Arenicola) the 
gills are supplied from vessels which branch off 
from the main trunk, running along the top of the 
intestine, and they return the blood to the great 
dorsal vessel, which is situated in the mid-line of 
the integument. The gills of this creature are 
beautiful objects under the microscope, although 
they appear to be but confused tufts of vessels to 
the naked eye. Although these tufts of vessels are 
so very delicate that the blood shines through 
them—and as indeed it is necessary they should be 
for the function of respiration to be accomplished— 
yet they have voluntary muscular fibres running 
round them. This is manifest, not only from the 
revelation of the microscope; but also from the 
fact that the animal can empty and retract any or 
all of its gills at pleasure. In this case the gills 
are little elee than tufts of vessels derived exclu- 
sively from the closed vascular circuit; but in 
those cases before alluded to, where the gills are 
more like solid plates, not only is the fluid of the 
vessels conveyed into them ; but they are channelled 
into spaces into which the fluid of the body cavity 
can find its way, and thus becomes exposed to the 
influence of the oxygen of the water. 

When the gills are almost wholly composed of 
protrusions of the vascular system through the body 
wall, since the blood in them is kept in constant and 
rapid circulation, it is necessary that the outer sea- 
water should be as rapidly changed ; and hence we 
find such gills are clothed with those minute, 
constantly moving hairs which we call cilia. Onthe 
vther hand, when the gills are in the shape of 
massive lobes so channelled out as to admit of the 
finid of the body cavity remaining in them, and 
being changed slowly by the motion of the body, 
the necessity of change of the external water is not 
so pressing, and therefore these lobes are naked and 
not ciliated. 








LATIN.—XXXVIL 
[Continued from Vol. VJ., p. 380.) 


THE AGRICOLA OF TACITUS (continued). 
The Death of Agricola. 

43. Finis vitae cius nobis luctuosus, amicis tristis, 
extraneis etiam ignotisque non sine cura fuit. 
Vulgus quoque et hic aliud agens populus et 
ventitavere ad domum et per fora et circulos locuti 
sunt; nec quisquam audita morte Agricolae aut 
laetatus est aut statim oblitus. Augebat miseratio- 
nem constans rumor veneno interceptum: nobis 
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nihil comperti adfirmare ausim. Ceterum per 
omnem valetudinem eius crebrius quam ex more e 
principatus per nuntios visentis, et libertorum primi 
et medicorum intimi venere, sive cura illud sive 
inquisitio erat. Supremo quidem die momenta 
ipsa deficientis per dispositos cursores nuntiata 
constabat, nullo credente sic adcelerari quae tristis 
audiret. Speciem tamen doloris habitu vultuque 
prae se tulit, securus iam odii et qui facilius dis- 
simularet gaudium quam metum. Satis constabat 
lecto testamento Agricolac, quo coheredem optimae 
uxori et piissimae filiae Domitianum scripsit, laeta- 
tum eum velut honore judicioque. Tam caeca 
et corrupta mens assiduis adulationibus erat, ut 
nesciret a bono patre non scribi heredem nisi malum 
principem. 
His Age and Character. 

44. Natus erat Agricola Gaio Caesare teatium 
consule idibus Juniis: excessit sexto et quinqua- 
gesimo anno, decumo kalendas Septembris Collega 
Priscoque consulibus. Quod si habitum quoque 
eius posteri noscere velint, decentior quam sublimior 
fuit; nihil metus in vultu: gratia oris supererat. 
Bonum virum facile crederes, magnum libenter. 
Et ipse quidem, quamquam medio in spatio integrae 
actatis ereptus, quantum ad gloriam, longissimum 
aevum peregit. Quippe et vera bona, quae in 
virtutibus sita sunt, impleverat, et consulari ac 
triumphalibus ornamentis praedito quid aliud ad- 
struere fortuna poterat ? Opibus nimiis non gaude- 
bat, speciosae contigerant. Filia atque uxore 
superstitibus potest videri etiam beatus incolumi 
dignitate, florente fama, salvis adfinitatibus et 
amicitiis futura effugisse. Nam sicut ei non licuit 
durare in hanc beatissimi saeculi lucem ac princi- 
pem Trajanum videre, quod augurio votisque apud 
nostras auris ominabatur, ita festinatae mortis 
grande solacium tulit evasisse postremum illud 
tempus, quo Domitianus non jam per intervalla ac 
spiramenta temporum, sed continuo et velut uno 
iotu rem publicam exhausit. 

45. Non vidit Agricola obsessam curiam et 
clausum armis senatum et eadem strage tot con- 
sularium caedes, tot nobilissimarum feminarum 
exilia et fugas. Una adhuc victoria Carus Metius 
censebatur, et intra Albanam arcem sententia 
Messalini strepebat, et Massa Baebius tum 
reus erat: mox nostrae duxere Helvidium in car- 
cerem manus; nos Maurici Rusticique visus, nos 
innocenti sanguine Senecio perfudit. Nero tamen 
subtraxit oculos suos jussitque scelera, non spectavit : 
praecipua sub Domitiano miseriarnm pars erat 
videre et aspici, cum suspiria nostra subscriberentur, 
cum denotandis tot hominum palloribus sufficeret 
saevus ille vultus et rubor, quo se contra pudorem 
muniebat. 
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Tu vero felix, Agricola, non vitae tantum claritate, 
sed etiam opportunitate mortis. Ut perhibent qui 
interfuerunt novissimis sermonibus tuis, constans 
et libens fatum excepisti, tamquam pro virili por- 
tione innocentiam principi donares. Sed mihi 
filiaeque ejus praeter acerbitatem parentis erepti 
auget maestitiam, quod adsidere valetudini, fovere 
deficientem, satiari vultu complexuque, non con- 
tigit. Excepissemus certe mandata vocesque, 
quas penitus animo figeremus. Noster hic dolor, 
nostrum vulnus, nobis tam longae absentiae con- 
dicione ante quadriennium amissus est. Omnia 
sine dubio, optime parentum, adsidente amantissima 
uxore superfuere honori tuo: paucioribus tamen 
lacrimis comploratus es, et novissima in luce 
desideravere aliquid oculi tui. 

46. Si quis piorum manibus locus, si, ut sapien- 
tibus placet, non cum corpore extinguuntur magnae 
animae, placide quiescas, nosque domum tuam ab 
infirmo desiderio et muliebribus lamentis ad con- 
templationem virtutum tuarum voces, quas neque 
lugeri neque plangi fas est. Admiratione te potius 
quam temporalibus landibus et, si natura suppeditet, 
similitudine colamus: is verus honos, ea conjunc- 
tissimi cuiusque pietas. Id filiae quoque uxorique 
praeceperim, sic patris, sic mariti memoriam 
venerari, ut omnia facta dictaque eius secum re- 
volvant, formamque ac figuram animi magis quam 
corporis complectantur, non quia intercedendum 
putem imaginibus quae marmore aut aere finguntur, 
sed, ut vultus hominum, ita simulacra vultus 
imbecilla ac mortalia sunt, forma mentis aeterna, 
quam tenere et exprimere non per alienam materiam 
et artem, sed tuis ipse moribus possis. Quidquid 
ex Agricola amavimus, quidquid mirati sumus, 
manet mansurumque est in animis hominum, in 
aeternitate temporum, in fama rerum; nam multos 
veterum velut inglorios et ignobilis oblivio obruit: 
Agricola posteritati narratus et traditus superstes 
erit. 


NOTES TO TACITUS (continued). 


Chap. XLIII.—Ezxtraneis. As we might say in slang, ‘‘out- 
siders.” In this place, however, the word ‘‘ strangers” 
should be used, 


Vulgus. Those who in the most modern terminology would 
be called ‘‘ the masses.” 

Constans rumor, ‘‘ A persistent rumour.” 

Nobis .. . . ausim. The construction of this passage is 
not clear, and the commentators have suggested] emenda- 
tions. If we retain the ordinary reading, we must 
translate, ‘I would not venture to assert that we 
ascertained anything.” 

Valetudinem. A bad state of health, ¢.¢., ‘‘ illness.” 

Per nuntics visentis. ‘Which pays visits by messengers.” 

Dispositos cursores. ‘ Messengers stationed at intervals.” 

Prae se tulit, i.e, the Emperor. 

Seourus jam odio. ‘‘ At last free of his hatred.” 


Velut honore Judicioque, “As though the choice conferred 
honour upon himself.” 

Tam ceca et corrupta, etc. Domitian was so blinded by 
flattery that he did not see that a good citizen's object 
in leaving an Emperor money was to ensure the rest of 
his property to his relatives. An Emperor who was 
not thus remembered might lay hands upon the whole, 

Chap. XLIV. — Decentior quam sublimior, ‘‘ Well-proportioned 
rather than tall.” 


Nihil metus. ‘ Nothing to inspire alarin.” 
Impleverat, ‘‘ He had enjoyed to the full.” 
Spectosae contigerunt. This means that though he was not 


, excessively wealthy, he had riches enough to keep up 
an appearance of dignity. 

Adfinitatibus e amteiis “His kinsfolk and friends,” 
abstract used for concrete. 

Nam stcut ei non licuit. This paesage is corrupt and the 
editions vary. The reading adopted here gives the 
simplest sense, but it must be puinted out that it is 


conjectural. 
Sptramenta temporum. ‘“‘ Breathing spaces,” 
Rem publicam exhausit. ‘‘ He drained the blood of the State.” 


Chap. XLV.—Consularium caedes. Among the inen of consular 
rank whom Domitian foully murdered were Civica 
Cerialis (mentioned in a previous chapter), Sallustius 
Lucullus, and Helvidius. Of the women of noble birth 
whom he drove into exile, the most distinguished was 
Arria, the wife of Thrasea, 

Carus Metius was a famous informer, but when Agricola dted 
his perfidy had only had one victim. 

Measalinus was one of the worst of Domitian'’s tools. He 
was blind and shameless enough to do the Emperor's 
bidding in all things, 

Massa Baehius is beat known as the plunderer and oppressor 
of the Baltic province. He was tried for his oppression 
and condemned, 

Albanam arcem. Domitian had a house near the Alban 
Mount, and Tacitus’ meaning is that at firat Messalinus 
had no influence outside the Emperor's own gates. 

Perfudit. The verb perfudit, which is appositely used with 
innocenti sanguine, does not axsort well with visus, 
which in one clause ts its nominative. But another and 
a more suitable verb, snch as affiztt, must be inferred. 
This figure of speech the grammarians called zeugina. 

Subscribentur. ‘‘ Were set down against us.” 

Novissimis sermonibus tuis. ‘Thy last words.” 

Tamquam pro virili portione. ‘Aw though doing all e man 
can do.” 

Chap. XLVI.—This chapter is one of the finest and most 
dignified passages In the whole of Latin literature. 

Quam temporalibus. Some editions read et immortalibus, 
But the reading adopted here better sults the occasion 
and the context. 

Similitudine. ‘ With our imitation.” 

St natura euppeditet. “If our nature is strong enough,” 

Per alienam materiam et artem. ‘‘ Ina foreign material and 
by means of art.” ° 





LATIN READINGS. 

Our space will not permit us to give you in any- 
thing like a complete form the work of other Latin 
writers. But that you may be able to form some 
notion of their style and matter, we shall conclude 
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by giving you brief specimens of the greatest among 
them. We shall now only provide you with trans- 
lations of a few passages. The others you should 
be able to understand without assistance. 


SALLUST. 


Caius Crispus Sallustius, the Roman historian, 
was born B.c. 86, and was a contemporary of Cesar 
and the orator Cicero. At a comparatively early 
period of his life he began to take a prominent part 
in the political affairs of Rome, and filled several 
of the highest offices in the state; but having 
amassed a considerable fortune in the province of 
Numidia, whither he had been sent as governor, he 
retired from public life, and having spent the re- 
mainder of his days in luxurious ease, he died B.c. 34. 

The works of Sallust which have come down to 
us are two historical pieces, or monographs, as they 
are called —that is, narratives of a separate serics 
of connected events—one on the conspiracy of 
Catiline, the other on the war with Jugurtha. He 
is also snid to have written a more complete con- 
temporary history of Rome, in five books, of which 
some extracts and detached sentences are all that 
remain to us. 

Ballust is the first Roman author who cultivated 
in his writings an elaborate and self-conscious 
style. His diction is by no means obscure; but 
he delights in strong antitheses and short, nervous 
sentences; he also makes na frequent use of the his- 
torical infinitive in his descriptions. He affected 
ancient forms and methods of spelling. 

The “ Catilina,” from which our first extracts are 
takon, is an account of a conspiracy against the 
government of Rome by Lucius Sergius Catilina, a 
profligate noble of broken fortunes, who, supported 
by a body of followers in similar circumstances, 
discontented and turbulent like himself, hoped to 
recruit his fortunes out of the general state of 
anarchy and disorder which it was his object to 
create. The character of the man is vigorously 
drawn by Sallust in the following lines :— 


SALLUST.— CATILINA,” vy. 


. Lucius Catilina, nobili genere natus, fuit magné 
vi-et animi et corporis, sed ingenio malo pravoque. 
Huic ab adolescentia bella intestina, cacdes, rapinae, 
discordia ocivilis, grata fuere; ibique juventutem 
suam exercuit. Corpus patiens inediae, vigiliae, 
supra quam cuiquam credibile est: animus audax, 
subdolus, varius, cujus rei libet simulator ac dissi- 
mulator; alieni appetens, sui profusus; ardens in 
oupiditatibus ; satis eloquentiac, sapientiae parum. 
Vastus animus immoderata, incredibilia, nimis 
alta semper cupiebat. Hunc post dominationem 
Luoii Sallae lubido maxima invaserat reipublicae 


capiendae; neque id quibus modis assequeretur, 
dum sibi regnum pararet, quidquam pensi habebat. 
Agitabatur magis magisque in dies animus ferox, 
inopia rei familiaris, et conscientia scelerum ; quae 
utraque his artibus auxerat quas supra memoravi. 
Incitabant praeterea corrupti civitatis mores, quos 
pessima ac diversa inter se mala, luxuria atque 
avaritia, vexabant. 


NOTES. 

Nobili genere,“‘ a distinguished family.” Several members of the 
gens Sergia, to which Catilina belonged, had made them- 
selves famous in former years, and the family claimed 
descent from the Trojan hero, Sergestus, who was said to 
have come into Italy with neas. (See Vergil, ‘‘ Mineid,” 
V. 121: Sergestusue, domus tenet a quo Sergia nomen.) 

Vi—ingenio, a descriptive ablative. ‘‘ The ablative of a sub- 
stantive, combined with an adjective, is subjoined toa 
substantive [Catilina] by way of description, either 
immediately or with the verb esse [as here), to denote the 
quality or character of a person or thing.” (Madvig, 
“ Latin Grammar.”) 

Travo, ‘‘ crooked, distorted,” as distinguished from malo,which 
means bad in its essence. 

Bella intestina, caedes, etc. The way theae different substan- 
tives are thrown together without any connecting par- 
ticles is a characteristic of Sallust’s style. 

Ibique, ‘Sand in them"; sc., ics rebus, the wars and broils just 
mentioned, 

Corpus (supply fuit ei), ‘he had a constitution,” etc. 

Cuus rei libet; ac., cujuslibet rei. Sallust is fond of thus 
separating the words. So in another passage we fluid 
cujus rei cunque, for cujuscunque rel, 

Simulator, dissimulator. Simulo is to pretend that a thing is 
what it ia not; dissimulo, to pretend that a thing is not 
what it is, so to conceal. The difference between the 
two is given in the line— 

Quod non es simulas, dissimulasque quod ea. 


Satis—parum are both used as (lit.) substantives. Satis (frit 
ei) eloquentiae, ‘‘ he had a sufficiency of eloquence," ‘‘ he 
was fairly eloquent.” 

Vastus, “empty, desert, waste,” and so “ monstrous, shocking.” 

Luctt Sullae. Sulla, as supreme dictator, gained alinost 
absolute power in Rore after the overthrow of his 
rival, Caius Marius, B.c. 82. 

Maxima, ‘‘ more than any other man has felt.” 

Dym pararet, ‘‘s0 long as he was preparing.” 

Quidquam pensi hadedat, ‘did not care at all.” Pensus, from 
pendo, to weigh, signifies “prized, esteemed, valued.” 
Pensi is the genitive of price; so in the “Jugurtha,” 
chap. xii, Neque pensi neque senucti habere, “to hold 
neither as esteemed nor holy.” 

Inopia ret familiaris, ‘‘ want of property.” 

Artibus, ac., the evil courses he had taken to, The “ della, 
cauedes,” etc., in which “juventutem snam exercuit,” 

Diveraa inter ae, ‘contrary one to the other.” 


The plot was fortunately discovered, mainly by 
the vigilance of the orator Cicero, who was one of 
the consuls at the time. Catilina fied the city, and 
put himself at the hend of an army he had raised. 
An army under Petreius was sent against him, and 
the final blow was dealt to the plot by the death of 
Catilina in the battle described in the following 
extract :— 
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SALLUST.—“ CATILINA,” lx. 

Sed ubi, omnibus rebus exploratis, Petreius tuba 
signum dat, cohortes paullatim incedere jubet : idem 
facit hostium exercitus. Postquam eo ventum est 
unde a ferentariis proelium committi posset maximo 
clamore cum infestis signis concurrunt ; pila omit- 
tunt; gladiisresagitur. Veterani, pristinae virtutis 
memores, comminus acriter instare: illi haud timidi 
resistunt: maxima vi certatur. Interea Catilina 
cum expeditis in primé acie versari, laborantibus 
succurrere, integros pro sauciis accersere, omnia 
providere, multum ipse pugnare, saepe hostem ferire ; 
strenui militis et boni imperatoris officia simul ex- 
sequebatur. Petreius ubi videt Catilinam, contra 
ac ratus erat, magna vitendere cohortem praetoriam 
in medios hostes inducit ; eosque perturbatos atque 
alios alibi resistentes interficit, deinde utrimque ex 
lateribus adgreditur. Manlius et Faesulanus in 
primis pugnantes cadunt. Postquam fusas copias 
seque cum paucis relictum videt Catilina, memor 
generis atque pristinae dignitatis in confertissimos 
hostes incurrit, ibique pugnans confoditur. 


NOTES. 

Hostium exercitus, the army of the conspirators with Catilina 
at their head. 

Ventum est tnde (supply in locum), ‘when they had coine toa 
place whence.” 

Ferentarit (der. fero), “light troops who fought with niissile 
weapons.” 

Clamore, the ablative of manner. “% The ablative of a substan- 
tive, in connection with an adjective, denotes the 
accompanying circumstances under which a thing 1s 
done. Sometimes the preposition cum isadded.” (Mud- 
vig, ‘‘ Latin Granmar.”’) 

Infestis, “hostile.” So “ opposing” of Cesar (*‘ Bello Gallico,” 
vii. 51), legiones infestis signis constiterunt. 

Concurrunt—ptla omutunt, The short disjointed sentences are 
characteristic of the writcr's style, and add force and 
vividness to the description. 

Instare, the historical infimtive. Alsoa favourite construction 
with Sallust, as noted above. A few lines below we find 
a number of them. ‘The present infinitive 1s often 
used in the description of actions and emotions that 
follow in rapid succession.” (Madvig.) 

Illi, “the other party ”; sc. ‘the enemy.” Oftwo things, ille 
always refers to the more remote. 

Expeditis, literally ‘‘ unimpeded, disengaged”; and so ‘‘ light- 
arined troops.” 

Contra ac, ‘differently from what he had thought he would.” 
Ae, or alque, is found iu the same way after secus, alcus, 
etc. 

Magne vi tendere, “exerting himself vigorously.” 

Cohortem practorsam. The picked body-guard attached to the 
general wan so called. 

Alios alibi, “some in one direction, some in another ” 

In primis: either ‘are among the first to fall,” or, “ fall fighting 
among the foremost.” 

Confertissimos, ‘the part where the enemy's ranks "—that is, 
the army of the republic—‘‘ were thickest.” 


The “ Jugurtha,” from which our next extract is 
taken, is an account of a war waged against a 





Numidian prince of that name, who had endeavoured 
by treachery to seize the possessions of his kinsmen, 
to whom the Roman people had been appointed 
protectors. The extract describes an episode in the 
war, part of an engagement between the troops 
commanded by Jugurtha and Bomilcar, and the 
Roman army under Metellus :-— 


SALLUST.—"‘ JUGURTHA,” lii. 


Eo modo inter se duo imperatores, summi viri 
certabant: ipsi pares, ceterum opibus disparibus. 
Nam Metello virtus militum erat, locus adversus ; 
Jugurthae alia omnia, praeter milites opportuna. 
Denique Romani, ubi intelligunt neque sibi perfu- 
gium esse, neque ab hoste copiam pugnandi fieri, et 
jam die vesper erat; adverso colle, sicuti praecep- 
tum fuerat, evadunt. Amisso loco, Numidae fusi 
fugatique, pauci interiere; plerosque velocitas et 
regio hostibusignaratutatasunt. Interea Bomilcar, 
quem elephantis et parti copiarum pedestrium 
praefectum ab Jugurtha supra diximus, ubi eum 
Rutilius praetergressus est, paullatim suos in aequum 
locum deducit; ac dum legatus ad flumen, quo 
praemissus erat, festinans pergit quietus, uti res 
postulabat, aciem exornat; nequere mittit, quod 
ubique hostis ageret, explorare. Postquam Rutilium 
consedisse jam, et animo vacuum, accepit, simul- 
que ex Jugurthae proelio clamorem augeri; veritus 
ne legatus, cognité re, 
foret, aciem, quam, diffidens virtuti militum, arcte 
statuerat, quo hostium itineri obficeret, latius 


porrigit. 


NOTES. 
Opibus, either a descriptive ablative, or an ablative absolute 
Opportunn (oh portus), opposite the harbour,” and xo, ‘ con- 
venient.” 
Die is the old fourm of the genitive diei, ‘the evening of the 
day.” 
Adverso calle, ablative of place. 
Quod uhique. Supply hoatis ageret with bothof these. ‘What 
the cnemy was doing, and where he was dolng It.” 
Animo vacuum, “freed from anxiety.” Vacuum governing an 
ablative, as if cquivalent to the participle of a verb 
signifying deficiency, which, according to the regular 
rule, would take an ablative. 

Proelio, the part of the ficld where Jugurtha was, 

Suis auzilio, double dative. 

Arcte, “in close array.” 





KEY TO TACITUS (continued). 


87. Now those of the Britons who were Imiged upon the 
ridges of the hills and had hitherto no share in the encounter, 
were calmly despising the smallness of our forces, and begai 
to deacend softly and to surround them in the rear, whilst they 
were urging their victory, when Agricola, who had apprehended 
this very design, despatched to engage then four squadrons of 
horse, such as he had reserved for the emergencies of war. 
The more furiously they had advanced, the more keenly were 
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they repulsed. Thus against the Britons themselves their 
own devices were turned ; and by the order of the general, 
the squadrons of cavalry which charged in front, wheeled 
about and assailed the enemy behind. Then in truth, the 
open field presented a spectacle prodigious and tragical, inces- 
sant pursuits, wounds and captivity, and the present captives 
always slaughtered, as often as others occurred to be taken. 
Now the enemy behaved just as they happened to be prompted 
by their several humours. Sometiines they fled in large troops 
with all their arms before a smaller number that pursued 
them; others, unarmed, rushed into peril, and presented 
themselves to fustant death, On all sides lay scattered arins 
and carcases, and mangled limbs, and the ground was dyed 
with blood. Nay, now and then even by the vanquished was 
exerted notable wrath and bravery. When once they drew 
near the woods they rallied, and thus circumvented the fore- 
most pursuers, such as, without knowing the country, had 
rashly ventured too far. We must have suffered some notable 
disaster from excess of confidence, had not Agricola, who was 
assiduously visiting every quarter, ordered the stoutest 
coborta lightly equipped to range themaclves like a party of 
huntsmen, alao some of the cavalry to dismount, and enter 
the straiter passes, and the rest of the horse, at the same 
thine, to beat the more open and passable parts of the woods, 
Now, as soou as they perceived our forces to continue the 
pursult with clone ranks, they betook themselves to open 
Might, not In marching order as before, no one man regarding 
or awaiting another, but scattered, and avoiding each other, 
they all made to places far remote and desert. What ended 
the pursuit was night and asatiety of slaughter, Of theenemy 
were slain ten thousand There fell of our men three hundred 
and forty, amongst these Aulus Atticus, commander of a 
cohort, whose youthful hoart and fery horse hurried him into 
the midat of the enemies. 

88. It was indeed a night of great joy to the conquerors, 
both from victory and spoil. The Britons, who wandered amid 
the dismal wailings of men and women, dragyed along their 
wounded, called to such as were unhurt, deserted their houses, 
nay, in rage even set them on fire; made ehoice of lurking 
holes, then tnatantly forsook them. In turn they took counsel 
together, then each thought for himself. sometimes, at the 
sight of those dearest to them they were cast down, oftener 
excited to fury. Nay, it was certain that some murdered 
their children and wives, as an act of compassion and tender- 
mess, The next day revealed more fully the resuit of the 
victory ; on all sides a profound silence, solitary hills, houses 
emoking, and not a living soul to be found by the scouts. 
When from these, who had been despatched every way, it was 
learnt that whither the enemy had fled no certain traces could 
be discovered, and that they had nowhere rallied, it being 
duaposaible now the summer was passed to extend the war, he 
conducted his army into the borders of the Borestians. 
After he had there received hostages, he ordered the adiniral 
of the fleet to sail round Britain For this expedition he waa 
furnished wilh proper forces, and terror preceded him. He 
bhiuself the while led on his foot and horse with a slow 
pace, that thus the minds of the newly conquered tribes might 
De awed by the actual slowness of his march: he then lodged 
his army in winter quarters The fect, too, with favourable 
weather and great fame entered the harbour of Trutulirum ; 
for thence it had sailed, and coasting along the nethermost 
shore of Britain, thither returned. 

89. This course of events, not exaggerated by any boastful 
words in the letters of Agricola, Domitian heard, as was his 
wont, with joy in his countenance and anguish in his soul. 
His heart indeed amote him that his late mock triumph over 
the Gormans was held in public derision ; as to adorn it he 
had purchased a number of slaves, who were so decked in 
their dress and hair as to resemble captives in war. But here 
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a victory mighty and certain, gained by the slaughter of so 
many thousands of the enemy, was celebrated with vast 
applause. Terrible above all things it was to him that the name 
of a private nan should be exalted above that of a prince. 
In vain had he driven into obscurity the pursuits of the forum 
and the lustre of civil accomplishments if another possessed 
the ylory of war: other successes might be overlooked; the 
valour of a great general was a quality worthy of an Emperor. 
Tortured with these anxious thoughts, and harassed by his 
secret reflections, a certain indication of a savage purpose, he 
at last judged it the best course, upon this occasion, to reserve 
bis hatred till the fever of renown an the affection of the 
army had cooled. Fur Agricola held yet the administration of 
Britain. 

40. To him therefore he caused to be decreed in the Senate 
the triumphal distinctions and the honour of a statue crowned 
with laurel, with whatever else is bestowed instead ofa triumph, 
heightened with many expressions of honour, and he directed, 
moreover, & general expectation to be raised that to Agricola 
was destined the province of Syria, a province reserved for men 
of special distinction, then vacant by the death of Atilius 
Rufus, a man of consular rank, Many there were who 
believed that an imperial freedman, employed on confi- 
dential missions, was despatched to Agricola, and carried 
him the ordinance, by which Syria was offered to him, with 
orders to deliver it to him, were he atill in Britain; that the 
freediman met Agricola actually crossing the channel, and 
without once speaking to him, returned directly to Domitian. 
It is uncertain whether this account be true, or only a fiction 
framed in accordance with the character of the prince. In the 
meanwhile Agricola had surrendered the province to his suc- 
cessor now settled in peace and security. And to prevent his 
entry into Rome rousing attention from any crowd and con- 
course of people to meet him, he shunned this observance of 
his friends, and came into the city by night and by night, as 
he was directed, went to the palace. He was there received by 
the Emperor with a hasty embrace, then without a word said 
mingled with the crowd of servile courtiers. Moreover, in 
order to soften with other virtues his character as a soldicr, a 
character distastoful to civilians, he resigned himself entirely 
to repose and ease. In his dress he was modest, in his conver- 
sation easy ; he was accompanied usually by one or two of his 
friends, TInsomuch that many, such especially as are wont to 
judge of great men by their ostentation, when they had beheld 
and observed Agricola, sought to know the source of his mighty 
fame, while but few could account for it. 

41. Frequently during that period in his absence waa he 
accused before Domitian, and in his absence acquitted. The 
cause of his peril was no crime, nor complaint of any man he 
had injured, but the offence his virtues gave to the Emperor, 
the greatness of the man, and that worst class of eneinion, 
those who praised him. Moreover a crisis of the common- 
wealth then ensued such as would not permit the name of 
Agricola to remain unmentioned : so many were the armies 
which were lost in Masia, in Dacia, in Germany, in Pannonia, 
by the recklessness or cowardice of the generals: so many 
were the men of war with so many cohorts overthrown and 
taken. The question was no longer one of maintaining the 
limita of the Empire and guarding the river bank, but of defend- 
ing the winter quarters of the legions and our own territories. 
Thus, when losses followed losses in a continual trafn, when 
every year was marked with deaths and disasters, Agricola was 
demanded as general by the voice of the populace. All men 
were comparing his energy and firmness and his mind trained 
in war with the sloth and timidity of the others. With these 
discourses it is certain that even the ears of Domitian himself 
were attacked ; whilst all the best of his freedmen out of pure 
affection and duty, the worst out of malevolence and envy, 
urged on the Emperor, already prone to take the worve course, 
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In this manner was Agricola, as well through his own virtues 
as through the faults of others, hurried headlong upon glory. 

42. The year was now approaching when Agricola was to 
cast, lots for the proconsulsliip of Asia or of Africa; and, as 
Civica had been-lately murdered, Agricola did not want for 
warning, nor Domitian for precedent, It happened too that 
certain persons, familiar with the thoughts of the Emperor, on 
their own account asked Agricola whether he meant to go to 
the province. At firat ‘udeed somewhat vaguely they began 
to extol a life of tranquillity and repose ; anon they proffered 
their good offices in making good his excuse ; at last, throwing 
off all disguise, and proceeding at once to dissuade and tointimi- 
date him, they brought him before Domitian. He, already 
equipped with pretences, and assuming a mien of haughtiness, 
not only received the petition of Agricola to be excused, but 
when he granted it, suffered himself to be thanked, and was not 
ashained of the invidious character of the favour. To Agricola, 
however, he did not give the salary which was wont to be paid 
to a man of proconsular rank, and which he himself had 
granted to some, either affronted that it was not asked, or 
restrained by his own guilty mind, lest he should appear to 
have bought that which he had forbidden, It is peculiar to 
human uature to hate a man you have injured. Now the 
temper of Domitian, hasty to anger, the more irreconcilable 
the snore {t was concealed, was yet softened by the prudence 
and moderation of Agricula, because he did not challenge fane 
or fate by perversity or by any vain ostentation of liberty. 
Let those take notice who are wont to admire things for- 
bidden, that even under evil princes great men may exist, and 
that compliance and self-restraiut, provided there be accoin- 
panied with application and vigour, may rise to the same 
height of glory, whither most men have climbed by steep 
paths, rendering meanwhile no service to the State, and have 
become notorious by an effective death. 





GREEK.—XIV. 


[Continued from p. 6 } 


THE PRESENT AND IMPERFECT TENSES, 
ACTIVE VOICE. 
THE present tense-stem is formed in many 
different ways from the simple verb-stem. We 
can only here roughly catalogue the various 
affixes as follows :-— 

(1) In -uc verbs, (@) sometimes the verb-stem is 
found without addition; sometimes the stem is 
formed (4) by reduplication, ¢.9., ot-era-yi gives 
Tory-pi; (c) by addition of -vu, ¢.9., delk-vu-pe; (2) 
by addition of -yn, ¢.7., 8du-vn-u. 

(2) In -w verbs, variously, by addition of -8, -axo, 
y-0, -ro, by reduplication, and by insertion of a 
nasal, ¢.9. :—Aey-0-0 == Adyw, Bo-ono-0 = Béoxw, dyep- 
Yo-o0 = dyelpw, reu-v-w — réuve, etc. 

The imperfect stem is formed from the present 
stem by prefixing the augment. The personal 
suffixes are those used in all the secondary tenses. 


VOCABULARY. 
"Ayopetw, I harangue, I éwelpws fxev, to be 
Bay. ignorant of. 
“Aweipos, -ov (adverb ‘Aworpdédww, I turn away, 
dwelpws), unskilful ; turn from. 
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‘Awoperrya, I flee. 
“Aporpoy, -ov, 7d (Latin 
aratrum), a plough. 
Tevvalws, generously, 
nobly, bravely. 

Aeavds, -%, -dv, fearful ; 
7d Bevdy, peril. 

"Erepos, -a, -ov (Latin 
alter), another. 

“Ex, I have, possess. 

“Iva, in order that [with 
subjunctive after a 
principal tense; with 
optative after an his- 
torical tense]. 

KdAAos, -ous, 76, beauty. 

Kev@w, I conceal. 


Movoiny, -ns, %, art, 


“Oray, when, whensoever’ 
[with subjunctive, 
indefinite}. 

“Ore, when [with indica- 
tive, definite ]. 

Obras (before consonants, 
ovre), thus. 

TlAnocd(w, I draw near, 


approach. 

Tipdvora, -as, %, fore- 
thought; wpdéyvo:ay 
tye, to care for. 

Iipoowlerw, I fall to, 
happen, befall. 

Sracid(w, 1 live in uproar, 
I disagree. 


Te — xal, both, as well as, 


and — and. 
music. , 
EXEROISE 72. 

Translate into English :— 

1. Avo 58w pds rh» wéAiv Byuvei. 2. Bée 7d Sporpor 
byeroy. 3. Xalpwuer, d waides. 4. *As #8b (ac. dori) 
xdAdos, bray Exn vow awppova. 6. Ol wodtras robs 
véuous pudarrévrey. 6. ‘Eraipos éralpouv pporri (erm. 
7. Nlarhp te Kal wftrnp xpdvoiay éxérowy ris ray récvey 
waiselas. 8. ‘O ypauudrey krecpos ob BAcre BAdrer. 
9. Tas wpoomimrovcas ruxas yewralws pdpe. 10. ‘O 
wais Tq warpl bdbuy pépes, va xalpp. 11. 'O wats re 
warpt pddov Upepev, Iva xalpor. 12. Swxpdrns Sowep 
éylyvwonev obrws fdevyer. 13. “Ore ol “EAAnves 
éxAnclatoy, of BdpBapo: awdpevyor. 14. Seusordudns 
kal ’Apiorel8ns wore doraciacérny. 15. Ol Aaxeda- 
povios povowns drelpws Lyovow. 16. "Aworpéwaire, 
& Geol, 7d Sewvdy dg’ fyuay. 17. Mh Erepoy xedOns 
év xapbdla vovy, bAAa ayopevav. 

V.B.—The subjunctive of the first person plural 
expresses an exhortation (==the imperative), eg., 
xalpwper, let us rejoice. 

The imperfect often denotes a repeated act, and 
must sometimes be rendered with the aid of the 
verb to accustom; thus: Aeye, was accustomed 
(used) to speak. The optative, as expressive of Pp 
wish, may be used as a softened imperative, as :— 
’"Aworpéware, etc., O that you mould turn away; 
that is, turn away. 

EXERCISE 73. 

Translate into Greek :— 

1. This road leads to the city. 2. Two horses 
drive the plough. 3. Women are beautiful when 
they have good sense. 4. The citizen keeps the 
laws. 5. The citizens used to keep the laws. 6. 
Keep the laws, O citizens. 7. My father takes care 
of my education. 8 My mother and my sisters 
took care of my education. 9. The citizens nobly 


66 THE 


bear the chances that befall. 10. The mother 
brings a ruse to the father, that he may rejoice. 
11. The sister brought a rose to her brother, that 
he might rejoice. 12. The daughter, the mother, 
and the father disagreed. 13. Do not (O that ye 
souulad not) disagree, O parents! 14, ‘The boys were 
fejoicing. 15. My sister was rejoicing. 16. The 
young man is ignorant of music. 17. These girls 
nre ignorant of music. 18. Those who are unskilled 
in letters, though they have cyes, see not. 19. Those 
women are unskilled in letters. 20. Two men are 
fleeing. 21. He conceals his thought in his heart. 
22. When the barbarians approached, he fled. 23. 
May the gods (opt.) turn the danger from us. 


THE FUTURE TENSE AND 
ACTIVE VOICE. 

The stem of the future is formed from the simple 
stem by the addition of 7: ¢4., Av-, Ave-. Ava- is 
the stem of the future; subjoin the person-endings, 
and you have the tense in full. 

The first aorist stem is formed from the stem of 
the future by prefixing to that stem the augment ; 
and affixing the person-endings, as given in the 
paradigm, we obtain the tense in full. For example, 
the future and first aorist of dyopevm are thus 
formed :— 

&yopev-, Future, &yopeva-, dyopevow, -es, -€1, Cte. 

Gyopevo-, Aorist First, é-ayopevo- == 


FIRST AORIST, 


hydpevoa, -as, -«, etc. 


VocABULARY. 


"ABAdBeta, innocence, in- 
nocuousness (&, not; 
BAaBh, injury). 

"Ayanéuvoy, -ovos, 4, 
Agamemnon. 

“Auow, both. 

"Awodde, 1 free from (ard 
and drbw). 

Adxpuoy, -ov, 7d, 0 tear, 

AicAvw, I put an end to 
(8:4 and Avw). 

Audéw, I judge (dlen, 
justice, judgment). 
Aixagrhs, -ov, 6, a judge, 
*Exyovos, -ov, dand 7, a 

descendant, offspring. 

“Extep, -opos, 6, Hector. 

*EwayyéAw, I announce, 
report (&yyedos, a 


messenger; hence our 
angel). 

"EwiBovaAety, 
ngainst. 

"Eoxaros, -n, -ov, the last, 
oxtreme 

"Ixerevw, I implore. 

Kal, even, also (in Latin 
etiam), 

Karadvw, I destroy (xara 
and ruw). 

Kivduvevw, lam in danger, 
I incur danger. 

Mnvlw, I owe no grudge, 
IT am angry with. 

“Ori, that. 

TlAareta, -wy, %, Platwa. 

Srparia, -as, 7, an army. 

ured, I plant. 


] plot 


EXERCISE 74. 
Translate into English :— 
1. Of ovpariara: Thy wédAww awd Tey woreuiay awo- 


Adcouge. 


guredoa. 


2. ‘O xpnores bvOpwros Kal trois dxydvois 
8. 'O byyeados dxtyyyeAAe rots woAlrais, Sri 


of woAduios TE OTpareduari emiBovredoorer. 4. "AxiAAEdS 
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Ayaudpvon dutvicey. 5. OLEAAnves dv8pelq wodrd 
toxicav. 6. Swxpdrns ovx Ixérevoe tubs Bicacrds 
pera worAAG Baxpiwy, GAAK mioTevoas TH éavTod 4BAa- 
Belg exivBUvevce tov Ecxarov ivbivov. 7. Md Bixale 
amply dy Eupow piPov dxovons. 8. Oi Aakedaipdrior 
TlAaralas xnaréAicav. 9. Tis by miorevoa (moretoee) 
Wevorfi; 10. "Axovous (axobaeias) pov, ® pire. 11. 
‘O byyedos ewtryyeAdev, Bri of wordduiot TH orparle 
éwiBovrevoaey (¢driBovAetreay). 12. “Axovedy pov, 
w@ olde. 13. ‘Eraipos éralpp miorevodrw. 14. Thy 
awddw Adyouo: udyay Kivdivoy ciwv8uveidoa. 


Note. —Tiply &y, before (with subjunctive or 
optative when referring to the future, after negative 
sentences); &y refers to a condition expressed or 
understood. 

In the exercise éwfyyeAAe is the third person 
singular of the imperfect indicative ; the » between 
ew (ems) and the verb is the temporal augment, 
formed by lengthening the a, the first letter in the 
verb dyyéAdw. In ioxvw and Ikerevw the augment 
is formed by simply lengthening the «. 

’Em:BovAevoaey is optative because the scntcnce 
expresses the reported statement of another person, 
i.e, is Oratio Obliqua. In English we express this 
by changing the tense to the past; Greek always 
keeps the same tense that would have been used in 
Ztecta, but changes the MOOD to the OPTATIVE. 


EXERCISE 75. 

Translate into Greek :— 

1, The general will free the city from the enemy 
(plural). 2. Good men plant for their offspring 
also. 3. The messengers report many things. 4. 
The enemy plot against the king. 6. The encmy 
plot against me. 6, I shall announce many things 
to the citizens. 7. Achilles will be angry with 
Agamemnon. 8. Thou art angry with thy brother. 
9%. I was angry with the enemy. 10. I will entreat 
my judges. 11. The good citizens will not entreat 
their judges. 12. The enemy are destroying Plata. 
13. The soldiers will destroy Platwa. 14. The 
soldiers destroyed the city. 15. Hear me, O my 
offspring. 16. One friend will belicve another. 
17. One friend did believe another. 18. Thou wilt 


believe. 19. They two believed. 20. We shall 
believe. 21. The soldier prevails much by his 
valour. 22. I prevailed much by my valour. 


THE PERFECT, PLUPERFECT, AND OTHER TENSES. 

The perfect stem is formed from the simple stem 
by adding « and prefixing the reduplicative augment, 
as Av-, Aux-, Ae-Aux-; the tense itself is formed by 
adding to the stem the person-endings. We are now 
speaking exclusively of the active voice. Observe 
that as o is in general the sign of the future and 
the first aorist, so is « generally the sign of the 
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perfect and the pluperfect. Qualifications of these 
statements will appear as we proceed. 

To form the stem of the pluperfect, prefix e« to 
the stem of the perfect. Thus, to AeAug- we prefix 
¢, and produce eAeAux-, which, when the person- 
endings are suffixed, constitutes the pluperfect 


tense. 


VOCABULARY. 


Tuvaimetos, -a, -or, 
womanly, belonging to 
a woman. 

Aapeios, -ov, 6, Darius. 

Aobepos, -ov, 6, Dioddérus. 

*Evddw, I enter, I put on. 

"Ew8ianw, I pursue. 

Karasuw, I go down, sink. 

Kupieva, I become master 
of, gain. 

Méyris, -ews, 6, a sooth- 
sayer, a diviner. 

MéAAw, I purpose, I am 


M#Sera, -as, 7, Medéa. 

Ii¢dpons, -ov, 6, & Persian. 

TloAdutos, -ov, 6,an enemy. 

Ipognreva (our word 
prophesy), I foretell. 

XapdavdwaAros, -ou, 6, Sar- 
danapélus. 

Sepexvdns, -ous, 6, Phere- 
cydes. 

Poveda, I kill, 
murder. 

uw, I beget, produce (in 
the perfect, J am pro- 


slay, 


on the point of; 7d duoed, I have become). 


péAdoy, the future. 


EXERCISE 76. 

Translate into English :— 

1. Of orpariora: Tay woAculwy BioxiAlous Biaxoclous 
éthxovra wévre wepovevnagv. 2. depexvins Creve under) 
Geg TeOuxévas. 3, Néos wepuxws WOAAG xpnora udvOave. 
4. ‘O pdyris Th peAAOvTA KaAws wempophreuxer. 5. 
Ta tréxva eb wenaldeuxas. 6. Madea Ta réxva wegdo- 
veuxvia txaipev. 7. Ol Aakedaiudvios MAaralas xare- 
AeAUKeaay. 8. LZapdavawdAos croAhy yuvaixeiay éeve- 


SeBuxer. 9. “Ore 5b HAtos watrededuner, of wodréutor 
éxAnolacoy. 10. "AAd~avSpos éwididxwy Aapeiov, Tov 


Neporav Bactrkéa, roAAGy xpnudrwr exexuprevacn. 


EXERCISE 77. 


Translate into Greek: - 

1. Ihave slain. 2. They have slain. 
slain. 4. They will slay. 5. He slew. 
slay. 7. We have slain. 8. We had slain. 9. They 
will sacrifice. 10. They have sacrificed. 11. They 
had sacrificed. 12, They sacrificed. 13. The sooth- 
sayer sacrificed to the god. 14. The soothsayer 
has sacrificed to the god one hundred oxen. 15. 
I educate my children. 16. I was educating my 
children. 17. He had educated his own children. 
18. Alexander destroyed Babylon. 19. Alexander 
had destroyed Babylon. 20. The boy will put ona 
woman's garment. 

Note.—In forming the tenses of verbs compounded 
with prepositions, the student is advised to drop the 
preposition while so doing, restoring it afterwards. 
For instance, in év3ée drop the év, and form the 
stems according torule ; thus, v-, 8ug-, é8uc-, 8MBux-, 


3. He had 
6. We will 


CBedun-; dv-e-3e-Bu-x-, that is, eveSe3uc-. So with 
KaraAve : Av-, Aug-, «Aug-, AeAuKe, eAtAUK- } KGTEACAUK- 
—where observe that xara loses its 2nal a before 
the vowel e. 


PRESENT AND IMPERFECT, MIDDLE OR PASSIVE, 


The present middle or passive is formed from the 
stem of the present active by adding -ouzai—as Av-, 
Av-ona:z. Of -oxza: the o may be considered as a 
connecting vowel, -ua: being the person-ending. 
This connecting vowel is seen in other persons of 
the same tense; thus, Av-o-pe, Av-e-Tat, Av-e-cGor, 
Av-d-e8a, Av-e-08e, AU-o-vyrai, Where e€ and o are the 
connecting vowels—vowels, that is, that unite the 
stem with the person-endings. 

The imperfect middle or passive is formed by 
prefixing the augment and changing -yeu into -pny; 
thus, Avouai, €-Aud-uny. It may also be formed from 
the imperfect active by changing the active termina- 
tion -oy into the middle termination -duny. 


VOCABULARY, 
"AbdeA Ss, -08, 6,0 brother. 
’"Arodexoua, I receive, am 
favourable to, welcome. 
AvaAds, -oi, 6, a flute. 
"Eyxa@pios, -ov, domestic, 
be nging to — the 
country (xeépa). 
EY6e (with the optative), 
O that! 
"Epyd(oua: (from €pyoy, 
work), J work. 
"Epxoua, I come, go. 
Aavddyw (Latin latco), I 
lie hid, am concealed. 


Tlévoua: (wets, poor; 
Latin penuria ; English 
penury), T am poor, 

Tipdrrw, I do; mxpdrrw 
kadws, I do (fare) well 
—that is, Zam unt a 
good condition; e4,., 
wus wpdrreis = how do 
you do 7). 

Zrparevw (from orparia, 
an army), J make an 
expedition. 

Yevsoua: (from Webdos, a 
tulsehood), 1 jie. 


EXERCISE 78. 

Translate into English :-— 

1. Avo &Bpe pdyeoOuv. 2. Tevvalws paydmeda wep) 
THs warpldos. 3. *Avaynaisy dor: roy viby welOecOac 
T@ warp!. 4. TIoAAo) dyabol xévoryra:. 5. Nduois rots 
éyxwplois ererGa: Kaddy toriv. 6. My awodexou Trav 
didwy robs xpos Ta pairAa xapifoudvous. 7. “Exacros 
Houxos peohy viv bd3ov epxérOw. &. Oi wodtras Teis 
vouors weiBécOwy. Y. Ta a8eApm po ereaBoy. 10). 
Ei BovAe: xadras epdrrew, epyd(ov. 11. "Edy Bovan 
Kad@s mpdrreyv, dpydf{ov. 12. WevSdueves ov8eis 
AavOdves woAby xpdvov. 13. O1 AaxeSapdrios per’ 
avAwy dorparevovro. 14. Elde wdvres daveb opyiis 
BovAebowro. 15. Avo Kadam iwaw els thy xéAw 
hravvicOny, 16. "Edy wevp, dAlyos pido elol cor. 

‘ote.— Mh dwodexou, etc. If this sentence be 
arranged a little differently, the student will be 
better able to see its menning :—M} awodexot trois 
tay dlrwy (or trav gidwy rovs) xapi(oudvous ao wpds 
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rd gadda; in English, Do not weloome those of your 
friends who gratify you in bad things. Mpbs (Latin 
ad), in regard to, in. 

The conjunction «@ requires an indicative or 
optative mood; the conjunction édy takes a sub- 
junctive. 

Mer’ avdAay, with flutes—that is, to the sound of 
flutes. 

"Epyd(oua:, and several other verbs, such as 
tAxw, ¢xouas, beginning with e, form their temporal 
augment by changing ¢ into e. 


EXERCISE 79. 


Translate into Greek :— 

1. That man is poor, and has few friends. 2. 
They two were consulting. 8. Thou wishest to fare 
well, work. 4. If (édv) you wish to fare well, work. 
5. He was working well. 6. They were fighting 
bravely. 7. You were fighting. 8. O soldiers, fight 
bravely for your country. 9. It is honourable to 
fight for one’s country. J0, I follow thee. 11. He 
follows me. 12. They follow me. 13. We follow 
the general. 14. We were following the army. 15. 
Obey the laws, O boys. 


THE PERFECT AND PLUPERFEOT PASSIVE. 

The perfect passive may be formed directly from 
the perfect active by changing -«a into -yar; as, 
perfect active AdAu-xa, perfect passive AdAu-pas. 

The pluperfect passive may be formed from the 
pertuct by changing -wac into -aqv, and prefixing 
the augment ¢; as, perfect AdAuv-mat, pluperfect 
€-AeAU- pny. 

VOCABULARY. 
“Axpa, -as, 7, & Summit, 

a fort er citadel. 
Avrovoula, -as, 4% (adrds, 

self, and yvduos, law), 

self-governinent, fi 0e- 

dom, independence. 
"Enourevea, | plant in (cy, 

and gurevw, I plant), 


‘18piw, iBpvow, Wovuc, I 
sit down, place, build. 

KatanAeiw, -xAclow, -Ke- 
KAeoua: (from «Aels. 
a key), I shut up. 

Adyoua: (Latin dicer), I 
am said, 

Anorhs, -ob, 6, a thicf, a 
robber, a pirate. 


EXERCISE &0. 

Translate into English :-- 

1. Ol Anoral wepdveuvrar, 2. Avo &8eAgd xd rot 
avrou B8arndrdou wewalSevo8ov. 3. 'H Bacidela Sad 
vot Shuov AdAura. 4. Tots Oeots bwd Tay A@nvalev 
woAdAol veq) Bpuvra:. 5. 'H Otpa xexdcloOw. 6. Mpd 
vob Epyev eb BeBotrevoo. 7. Miow dvOpdwos duwe- 
purevpern dotiy érBvula rhs avrovoulas. 8. Of 
Anaral wepovevobwy. 3. Of wordy: els thy Axpay 
xaraxexAeie@a: Aéyorra, 10. Hevoperros vid, Mpbados 
aal Biodapos, dwewadevcOny dy Iwdprp. 
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‘ 


Note.—-Kexr.lae, let the door have been shut. 
This, which is something like thé literal rendering 
of the imperative perfect passive, scarcely makes 
sense in English, ‘The force of the perfect lies in 
representing the action as already done, and so in 
denoting despatch, asin our vulgarism have done— 
that is, cease immediately. 

Els thy &«pav, into the citadel; eis with the 
accusative, instead of é¢» with the dative, being 
used, becanse motion is implied. In English, 
however, we say in such a case, ‘in the citadel.” 


EXERCISE 81. 


1. He has been murdered. 2. The boys have 
been murdered. 3. The soldiers had _ been 
slaughtered. 4. He has been shut up. 5. Ye 
have been shut up. 6. Ye had been shut up. 7. 
They have been shut up. 8. The two men had 
been shut up. 9. The oxen are said to have 
been shut up. 10. 1 have been well educated. 
11. Thou hadst been well educated. 12. They 
have been well educated. 13. 1 had been ill 
educated. 14. The trees have been well planted. 
15. The trees had been ill planted. 


KEY TO EXERCISES. 


Ex. 68 —1. T might loose myself. 2. I would loose myself. 
3. T am loosing myself. 4. I may loose myself. 5. I was 
loosing myself. 6. I loosed myself. 7. I shall loose myself. 
8. I was left behind. 9. They are loosing themselves. 10. 
They were loosing themselves. 11. They loosed themselves, 
12. You might have loosed (or might loose) yourselves. 1% I 
might have been (or might be) left behind. 14. To be left behind. 
15 Having been left behind. 16. To have loosed oneself. 
17. To loose oneself. 18, Loosing oneself. 19. Loose your- 
selves. 20. 1 may have remained behind. 21. You loosed 
yourself. 22. He may have loosed himself. 238, Let them both 
loose themaelves 24. You two might loose yourselves, 25. 
Of one loosing himself, 26. You were loosing yourselves. 
27. Having loosed themselves. 28. They might loose them- 
selves. 29. We might have loosed ourselves. 


Ex. 69.—1. Avotuny. 
5, Avémevoe. 6. Avcacée. 


2. Atotro. ¥Y. Avotyro. 4. AverOat. 
7. Avooto. 8. AuéoeOw. 9. Avow- 

mea. 10, Avoovrac. 11. Avnrat. 12. Avoato@oy, 13. Avoy. 

14, 'EAtweo@e. 15. Atrmrac 16. AdweoOe. 17. Avcag@at. 


Ex. 74.—1. He was rubbed. 2. Thou mayest be rubbed. 
8. Thou wouldest be rubbed. 4. He would be rubbed. 5. 
They two might have been loosed. 6, They might have been 


loosed. 7. Let him be loosed. 8. To have been (or to he) 
loosed. 9. Being about to be loosed. 10. To have been (or 
to be) rubbed. 11. Being about to be rubbed. 12. Thou wast 
loosed. 13. Yeo were loosed. 14. Thou shalt be loosed. 15. 


We may have been loosed. 16. We might have been loosed. 
17, They may have been loosed, 18. Having been loosed. 19. 
To be about to be loosed. 20. Having been 1ubbed. 21. Let 
hiin be rubbed. 22. I have been loosed. 28. I had been loosed. 
24. I shall have been loosed. 25. They have been loused. 6. 
They had been loosed. 27. Thou mightest have been loosed. 


Ex. 71.—1l. "EAvOn. 2. AvOn. 38. AvOeiy. 4. TerBicerac. 
5. Ap@joorra. 6. “ErptBy. 7. AdAvpa:. 8. Aeduadvos js. 
9. AeAvgorra. 
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ENGLISH LITERATURE.—VII. 
[Continued from p. 10. } 


THE ELIZABETHAN PERIOD—SPENSER. 


EpMUND Spenser was born in London, about the 
year 1552. He was educated at Merchant Taylors’ 
School, and in 1569 we find that he entered Pembroke 
Hall, Cambridge. That he there pursued his studies 
with diligence, and laid the foundation of a very 
unusual amount of learning and an immense know- 
ledge of literature, no one who reads his poems can 
doubt ; for few poets have drawn their materials 
from more varied sources, or used those materials 
more thoroughly with the ease and naturalness 
which spring from long and intimate familiarity, 
than Spenser. During his college career, Spenser 
formed a close friendship with a man who enjoyed 
a very high reputation for learning and literary 
ability, Gabriel Harvey—a friendship which ulti- 
mately exercised a great influence over Spenser's 
career. Harvey was the leader of a fashion—which 
his influence rendered not unusual for a time—of 
adapting the ancient classical metres (founded on 
quantity, not like English metres on accent) to 
English poetry ; and Spenser, as his correspondence 
with Harvey shows, was infected by his friend's 
fancy for a time, though this eccentricity did not 
in Spenser’s case last long. Harvey, however, did 
for Spenser the real service of introducing him to 
Sir Philip Sidney, who proved, as long as his short 
life lasted, Spenser’s most faithful friend and 
generous protector. To the friend and favourite 
of Sidney the society of all the most eminent men 
of the day was naturally open; and Spenser soon 
found friends or patrons in Leicester, Essex, Raleigh, 
and many more among the statesmen or courtiers 
who adorned the brilliant Court of Elizabeth. Nor 
was it long before he became known to the Queen 
herself. Spenser had probably written much pcetry 
which has since been lost, and perhaps some of the 
minor pieces which we still possess, before or very 
soon after he left the university ; but the first poem 
by which he attracted the notice of the Court, and 
established his reputation as the great poet of the 
day, was ‘The Shepherd’s Calendar.” This work is 
in form a series of twelve idyls, or pastoral dialogues, 
one foreach month in the year. But the poems are 
pastoral only in form; for sometimes, under the 
guise of shepherds, we have Colin Clout (the poet 
himself) and Hobbinol (his friend Harvey), or 
others of like character, moralising upon old age; 
sometimés discussing the pleasures and pains 
of love; sometimes singing the praises of Quecn 
Elizabeth; sometimes discussing the progress 
of poetry and the condition of poets; and some- 
times the comparative merits of the Catholic and 


Protestant systems, and the vices of the worldly 
clergy. 

By this work, and through the influence of Sidney 
and those to whose favour Sidney had recommended 
him, Spenser's connection with the Court was estab- 
lished ; and from time to time he seems to have 
received unimportant employment in the publio 
service. But his favour with Leicester almost 
necessarily implied disfavour with Leicester’s op- 
ponents; and thus at first no great benefit from 
the royal partiality fell to his share. Probably at 
this time, and almost certainly at a later period, 
the Lord Treasurer Burleigh was his foe; and 
the painfulness of what he then and afterwards 
endured is strikingly expressed by him in the 
well-known lines in ‘ Mother Hubbard's Tale ” :— 


‘Most miserable man, whom wicked fate 
Hath brought to court to sue for had ywist, 
That few have found and many one hath mist! 
Full little knowest thou that hast not tried, 
What hell it is in suing Jong to bide; 
To lose good days, that might be better spent ; 
To waste long nights in pensive discontent ; 
To speed to-day, to be put back to-morrow ; 
To feed on hope, to pine with fear and sorrow ; 
To have thy prince’s grace, yet want her peers’ ; 
To have thy asking, yet wait many \ears; 
To fret thy sou) with crosses and with cares ; 
To eat thy heart through comfortless despairs ; 
To fawn, to crouch, to wait, to ride, torun, 
To spend, to give, to want, to be undone. 
Unhappy wight, born to disastrous end, * 
That doth his life in so long tendance spend.” 


In 1580, Lord Grey de Wilton was appointed lord- 
deputy of Ireland, and Spenser went to Ireland with 
him as secretary. He soon acquired a more lasting 
tie to that country. Through the influence, no doubt, 
of his powerful friends, he received a grant of land 
in the county of Cork, a portion of the forfeited 
estates of the Earls of Desmond, together with the 
castle of Kilcolman. This became thenceforth his 
usual and permanent place of abode, and was the 
scene in which he composed the greater and more 
important part of his works ; though his visits to 
England and to the Court, for the purpose of seeing 
his works through the press and presenting them to 
the Queen and his other patrons, were frequent. 
But in 1598 a calamity befell him which embittered 
the short remainder of his life, and perhaps hastened 
his end. Rebellion again broke out in Ireland in 
1598; the confiscated lands were overrun; Spenser 
and his family fled in haste from Kilcolman ; the 
Irish seized and burnt the castle;-and one of 
Spenser’s children, who had (we know not how) 
been left behind, perished in the flames. Spenser 
returned to London, and the next year died, it has 
been said—with what trath we cannot tell—in great 
distress and poverty. 
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The first important contribution of Spenser to 
literature, during his residence in Ireland, was 
the publication of the first three books of the 
“Vaéry Queen,” in 1590. In an age of such in- 
tellectual activity, in which the popular avidity 
for poetry was so keen, and the patronage of the 
Court towards literary men so liberal, it is easy to 
conceive the enthusiasm which the work excited. 
It was the first really great poem which had been 
produced in England since the “ Canterbury Tales” ; 
and the tine was especially favourable for its re- 
ception, so that its merits were appreciated at 
once. ‘The success of the work led to an eager 
demand for anything which Spenser could supply. 
The following year a collection of shorter pieces 
was published under the name of “ Complaints.” It 
included the “ Ruins of Time,” a poem mainly com- 
memorative of the death of Sir Philip Sidney, and 
dedicated to his famous sister, the Countess of 
Yembroke ; “The Tears of the Muses”; “ Virgil's 
Gnat”; “Mother Hubbard’s Tale,” a social and 
political satire; “ Muiopotmos, or the Tale of the 
Butterfly”; “The Ruins of Rome” and “The 
Visions of Bellay,” translated from the French 
poet Bellay ; “ Visions of the World's Vanity,” and 
“ Visions of Petrarch.” In rapid succession followed 
“ Daphnaida,” an elegy on the death of a lady of 
the Howard family; ‘ Colin Clout's Come Home 
Again,” a poem in which he returned to the pastoral 
form used by him in earlier life, which is dedicated 
to Sir Walter Raleigh, and contains many allusions 
to conte-nporary pocts ; “ Astrophel,” an elegy, like- 
wise pastoral in form, on the death of Sir Philip 
Sidney; “ Amoretti, or Sonnets,” probably written 
during, and with reference to, his courtship; and 
“Epithalamium,” a bridal hymn upon his own 
marriage. In 1596 were published three more 
books of the “Faéry Queen,” making, with the 
previous three, the whole of that poem which was 
ever published in a complete form. In the short 
interval between this period and his death, he 
published “ Prothalamium,” a marriage song on the 
marriage of the daughters of the Earl of Worcester; 
four hymns in honour of Love, Beauty, Heavenly 
Love, and Heavenly Beauty ; and a few shorter and 
less important poems. After his death were pub- 
lished some fragments of later and unfinished books 
of the “ Faéry Queen.” He also left behind hima 
remarkable prose work, a “View of the State of 
Ireland,” which was not printed till long after his 
death. - 

Our espace does not allow us to enter upon any 
detailed examination of Spenser’s minor poems; 
and this ia the less important, because the “ Faéry 
Queen” is so much the most characteristic 
work of Spenser's genius, as well as being the 


poem of far the greatest intrinsic merit, that an 
acquaintance with the “ Faéry Queen” will give a 
sufficient comprehension of Spenser’s qualities as 
& poet. 

The “ Faéry Queen,” even in its unfinished state, 
is a poem of great length; and the six books 
completed are only half of the poem as projected. 
The unfinished state of the poem, moreover, leaves 
it in a disjointed concition, the several books being 
connected with one another only by the slenderest 
thread. The general plan of the whole was intended 
to have been developed in a later portion. But, 
fortunately, we have a letter of the author addressed 
to Sir Walter Raleigh, and prefixed to the first three 
books of the “ Faéry Queen,” in which he set forth 
his plan with great clearness, and from which we 
give a few extracts rather than tell the story in any 
other than Spenser’s own words. He says that “the 
general end of all the book is to fashion a gentleman 
or noble person in virtuous and gentle discipline ; 
which for that I conceived should be most plausible 
and pleasing, being coloured with an_ historical 
fiction, the which the most part of men delight to 
read, rather for variety of matter than for profit of 
the ensample, I chose the history of King Arthur, 
as most fit for the excellency of his person, being 
nade famous for many men's former works, and 
also furthest from the danger of envy and suspicion 
of present time. . . . So have I laboured to do in 
the person of Arthur; whom I conceive, after his 
long education by Timon, to whom he was by 
Merlin delivered to be brought up so soon as he 
was born of the Lady Igrayne, to have seen in a 
dream or vision the Faéry Queen, with whose ex- 
cellent beauty ravished, he, awnking, resolved to 
seek her out; and so, being by Merlin armed, and 
by Timon thoroughly instructed, he went to seek 
her forth in Faéry land. In that Faéry Queen I 
mean Glory in my general intention, but in my 
particular, I conceive the most excellent and glori- 
ous person of our Sovercign the Queen, and her 
kingdom in Faéry land. And yet in some places I 
do otherwise shadow her; for, considering she 
beareth two persons, the one of a most royal queen 
or empress, the other of a most virtuous and beauti- 
ful lady, this latter part in some places I do express 
in Belphabe. So in the person of King Arthur I do 
set forth Magnificence in particular: which virtue, 
for that (according to Aristotle and the rest) it is 
the perfection of all the rest, and containeth in 
it them all, therefore, in the whole course of it, 
I mention the deeds of Arthur appliable to that 
virtue which I write of in that book. But of the 
twelve other virtues I make twelve other knights 
the patrons, for the more variety of the history.” 
He then explains that the first book contains the 
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adventures of the Red Cross Knight, who stands 
for Jioliness ; the second, of Guyon, or Temperance ; 
the third, of Britomartis, a lady knight, representing 
Chastity. The three books subsequently published 
contain the legends of Cambell and Triamond, the 
patrons of Friendship; Artegall, or Justice; and 
Calidore, or Courtesy. Spenser further informs us 
that “the beginning of my history, if it were to be 
told by an historiographer, should be the twelfth 
book, which is the last; where I devise that the 
Faery Queen kept her annual feast twelve days, 
upon which twelve several days the occasions of 
the twelve several adventures happened, which 
being undertaken by twelve several knights, are 
in these twelve books severally handled and dis- 
coursed.” 

To a poet of Spenser’s peculiar genius this plan 
afforded special advantages. Spenser's genius was 
in no degree dramatic. He has nowhere shown 
any power of conceiving or portraying character, 
er of giving human interest to his story by arousing 
our sympathies with the joys and griefs, the 
struggles and triumphs of his heroes. Therc is 
nothing in his mere narrative to excite interest or 
curiosity. The charm of his poetry is of a very 
different kind—indeed it might almost be said, of 
an opposite kind. The very remoteness of all he 
describes from real life is one of its sources of 
pleasure. His unequalled fertility of imagination in 
producing images of beauty and purity, his power 
of invention as well as of description, and not less 
the singularly sweet though somewhat monotonous 
melody of his versification, find their most suitable 
field in visions of fairy land and vague allegories, the 
wanderings and adventures of elfin knights and 
fairy ladies. 

But, in addition to the sources of pleasure in the 
“Faéry Queen,” which are intrinsic and permanent, 
and no less appreciable by us than by the Eliza- 
bethan reader, Spenser’s judgment in the selection 
of his subject was shown by the opportunity which 
it gave him of introducing a thousand allusions to 
things and people of his own day—allusions which 
probably had, and were intended to have, the effect 
of removing for contemporary readers the tone of 
monotony and sameness which it unquestionably 
has for modern readers. Thus the Fairy Queen 
herself is, as we have seen, Elizabeth. The evil 
witch Duessa was probably not only the representa- 
tive of Falsehood, but stood for her rival, Mary 
Queen of Scots, as well. Artegall, the patron of 
Justice, is Lord Grey de Wilton, the lord-deputy of 
Ireland, under whom Spenser served. References 
to the Spanish wars and the various incidents in 
the ecclesiastical history of the reign are numerous ; 
and there are, doubtless, many covert meanings of 


the same kind, which we now miss, but which were 
plain enough to Spenser’s contemporaries, 

The earlier books of the “ Faéry Queen” are, by 
universal consent, of greater merit than the later ; 
and probably we cannot in any way better assist 
the student in acquiring a knowledge of the general 
charncter of the poem than by a somewhat close 
examination of the first book. And the extracts 
which we give will enable everyone to appreciate 
the metre in which it is written—a metre which, it 
must be remembered, was of Spenser's own forma- 
tion, though to some extent founded upon an 
Italian model. : 

The first book contains the adventures of the 
Red Cross Knight, or Holiness. Like each of the 
other books, it is divided into twelve cantos; and 
there is little doubt that under tl.e guise of the 
Red Cross Knight the poet intended to de- 
scribe the various fortunes of the Church of 
England. 

The source and beginning of the adventures of 
this book are described by Spenser in the letter 
from which we have already quoted. The twelve- 
day festival of the Fairy Queen was being held. 
“In the beginning of the fenst there presented 
himself a tall, clownish young man, who, falling 
before the Queen of Faéries, desired a boon (as the 
manner then was), which during that feast she 
might not refuse; which was that he might have 
the achievement of any adventure which during 
that feast should happen. That being granted, he 
rested him on the floor, unfit through his rusticity 
for a better place. Soon after entered a fair lady 
in mourning weeds, riding on a white ass, with a 
dwarf behind her leading a warlike steed, that bore 
the arms of a knight, and his spear in the dwarf's 
hand. She, falling before the Queen of Faéries, 
complained that her father and mother, an ancient 
king and queen, had been by a huge dragon many 
years shut up in a brazen castle, who thence 
suffered them not to issue; snd therefore besought 
the Faéry Queen to assign her some one of her 
knights to take on him that exploit. Presently 
that clownish person, upstarting, desired that ad- 
venture; whereat the queen much wondering, and 
the lady much gainsaying, yet he carnestly impur- 
tuned his desire. In the end, the lady told him 
that unless that armour which she brought would 
serve him (that is, the armour of a Christian man 
specified by St. Paul, Ephes. v.), that he could not 
succeed in that enterprise ; which being forthwith 
put upon him, with due furnitures thereunto, he 
seemed the goodliest man in all the company, and 
was well liked of the lady. And eftsoons taking on 
him knighthood, and mounting on that strange 
courser, he went forth with her on that adventure ; 
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where beginneth the first book.” The once clownish 
young man has become the Red Cross Knight, or 
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Bt George; the lady 1s Una, who represents true 
religion They are thus introduced to us — 


‘A gentle knight was pricking on the plain, 
Y¥-clad in mighty arms and silver shield, 
Wherein old dints of deep wounds did 1emain, 
The cruel marks of many a bloody field 
Yet arms till that time never did he wield , 
His angry ateed did chide his foaming bit, 
As much disdaining to the curb to yield , 
Full jolly knight he seemed, and fair did ait, 
As one for knightly jousts and flerce encounters fit 


** And on hia breast a bloody crosa he bore, 

The dear remembrance of his dying lod, 
For whose sweet sake that glorious badge he wore, 
And dead, aa living ever, him adored , 
Upon his ahield the like was alao scored, 
For sovereign hope, which in his help he had 
Right, faithful true he was in deed and word , 
But of his cheer did seem too solemn sad , 

Yet did he nothing fear, but ever was y drad 


** A lovely lady rode him fair beside, 

Upon a lowly aas more white than snow 
Yet she much whiter , but the same did hide 
Under a vail, that wimpled was full low , 
And over all a Dlack stole she did throw, 
As one that inly mourned , she was so sad, 
And heavy sat apon her palfrey slow, 
Beemed in heart nome heavy care she had , 

And by her in a live a milk white lamb she lad, 





' 8o pure and innocent, as that same lamb, 
She was in life, and every virtuous lore, 
And by descent from royal lineage came 
Of ancient kings and queens, that had of yore 
Their sceptres stretched froin east to western shore, 
And all the worid 1n their subjection held, 
Till that infernal fiend with foul uproar 
Forwasted all their land, and them expelled ; 
Whom to avenge, she had this knight from far compelled.” 


We find them first taking refuge from a storm in 
a wood, which proves to be the Wandering Wood, 
in which 18 the den of Error, a horrible monster, 
half woman, half snake, whom, after a ternmble 
combat, the knight at last slays They next meet 
an old man, seemingly a hermit, who leads them to 
his cell for the night : 
‘ A little lowly hermitage it was, 

Down 1n a dale, hard by a forest side, 

Far froma resort of people, who did pase 

In travel to and fro 

The hermit turns out to be the great enchanter 

Archimago, who throughout the “ Faery Queen” 1s 
the constant representative of all that 1s false and 
evil Here he stands for heresy and deceit By 
his deceptions the knight 1s lcd to believe that the 
lady 18 false and unchaste, and leaving her behind, 
starts by himself from the hermitage He has not 
gone far, when he meets and slays “a faithless 
Sarazin ’"—Sansfoy, one of the three sons of Archi- 
mayo With Sansfoy was a lady calling herself 
Fidessa, but really the witch Duessa, daughter of 
Archimago, the representative of falsehood, in 


e  Tae 





Pp ode: ee 
— 


KILCOLMAN TOWER, 


opposition to Una, or truth Duessa represents 
herself as having been held in unwilling captivity 


ENGLISH LITERATURE. ; 73 


by Sansfoy, and the Red Cross Knight travels 
onward in her company. In the meantime Una 
sets out in search of her lost knight. For some 


us; but while Satyrane and the Sarazin are fighting, 
the lady takes to flight in terror. In the meantime 
the Red Cross Knight has been rejoined by Duessa, 


time she travels alone; but one day 
she descends from her ass to rest in 
the wood. 
‘It fortuned out of the thickest wood 
A ramping lion rushed suddenly, 
Hunting full greedy after savage blood. 
Soon as the royal virgin he did spy, 
With gaping mouth at her ran greedily, 
To have at once devoured her tender 
corse } 
But to the prey when as he drew more 
nigh, 
His bloody rage assuaged with 1emorse, 
Aud with the sight amazed forgot lis 
furious force. 


‘Instead thereof, he kissed her weary fect, 
And licked her lily hand with fawning 
tongue, 
As he her wronged inuocence did weet 
Oh, how can beauty master the most 
strong, 
And simple truth subdue avenging 
wrong! 
Whose yielded pride and proud submis. 
sion, 
Still dreading death, when she had 
marked long, 
Her heart gan melt in great compassion, 
And drizzling tears did shed for pure 
affection.” 


The lion becomes her, protector, 
and with him she reaches the in- 
hospitable cabin of Corceca, her 
daughter Abessa, and their confed- 
erate, Kirk-rapine, who represent the 
superstitions and corruptions of 
monasticism. Kirk-rapine is slain 
by the lion, and Una goes upon her 
way ; this whole incident being manifestly an allu- 
sion to the suppression of the monasteries under 
Henry VIII. Una soon afterwards, partly by the 
guiles of Archimago, falls into the hands of Sansloy, 
another son of the enchanter, who carries her away. 

The Red Cross Knight has been led by Duessa to 
the House of Pride ; and the fourth canto contains 
an elaborate and very poetical allegorical description 
of the Court of Lucifera, or Pride, with the deadly 
sins as her attendants. Sansjoy, the third brother, 
comes likewise to the Court of Pride while the Red 
Cross Knight is there; they fight, and Sansjoy is 
overthrown. Duessa, to save him, visits the realms 
of darknesa, the description of which is most power- 
ful, and returns with the cure she sought. But she 
finds the Red Cross Knight departed. 

We next return to Una, who is rescued from the 
power of Sansloy by a troop of fauns and satyrs, 
and a good knight Satyrane, whoee history is told 


QUEEN ELIZABETH. 





(Painted by Isaac Oliver.) 


and having drunk of an enchanted fountain, falls 
into the hands of the giant Orgoglio, by whom he 
ix cast into a horrible dungeon. The dwarf, after 
his master's fall, goes to seek relief, and soon meets 
Una. They fall in with Prince Arthur, and Prince 
Arthur slays the giant, rescues the knight, and strips 
Duessa, who had become the mistress of the giant, 
exposing her foulness and deformity. 

Prince Arthur then relates his own story and 
his wanderings in search of the Fairy Queen, and 
leaves the Red Cross Knight and Una. After he 
has parted with them, they meet Sir Trevisa flying 
from Despair, and return with him to the Cave of 
Despair, the description of which and of Despair 
himself, and his arguments prging to desperation 
and suicide, as given in the ninth canto, are among 
the most remarkable passages in the whole of the 
‘“Faéry Queen.” The following lines are a part of 
the plea for suicide :— 
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*6 What frantic fit, quoth he, has thus distraught 
Thee, foolish man, so rash a doom to give ? 
What justice ever other Judginent taught, 
But he should die whn merits not to Itve ? 
None elae to death this man despairing d1vo 
But his own guilty mind, deserving death. 
Is thon unjust to each his dne to give? 

Or let him die that loatheth Hving breath ? 
Or let him die at eaxe that liveth here uneath ? 


‘Who travels by the weary, wandering way, 
To come unto his wished home in haste, 
And meets o flood that doth his passage stay ; 
In not great grace to help him over past, 
Or free his feet that in the mire stick fast? 
Most envivua man, that grieves at neighbours’ good, 
And fond that joyest in the woe thou hast, 
Why wilt not lot him pass, that long hath stood 
Upon the bank ? why wilt thyself not pass the fluod ? 


Tie there does now enjoy oternal rest, 
And happy ease, which thou dost want and crave, 
And further frotn it daily wandereat ; 

What if some little pain the passage have, 
That makes frail flesh to fear the bitte: wave ; 
Is not short pain well borne that brings long case ? 
And lays the soul to sleep in quict grave? 
Sleep after toll, port after storiny seas, 
Ease after war, death after life, duces greatly please. 


The Red Cross Knight is next led by Una to the 
House of Holiness, which is described in an elaborate 
and benutiful allegory, in which the contrast with 
the House of Pride is forcibly brought out. Here 
the knight receives purification and instruction. 
Thus fitted for his task, he encounters the great 
dragon he had come to meet, and after a three 
days’ combat slays him. The book closes with the 
rejoicings over the slaughter of the dragon and the 
release of his victims, and with the marriage of the 
knight to Una. 

The outline which wo have given of this book 
will ennble the student to form some idea of the 
character of Spenser's allegory; the detailed 
beauties of the poctry can be learnt only from 
tho poom itself, 
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FRENCH, GERMAN, AND ENGLISH. 
9.—RerLy To LETTER oF INQUIRY AS TO 
SOLVENCY oF A FIRM. 

London, August 28th, 1891. 
Messrs, F. Richon Bros., Lyons, 

Gentlemen,— In reply to your favour of the 21st, 
requesting some information, we confess that the 
wish to avoid injuring the credit of a countryman 
on the one hand, and to cause you loss by in- 
complete information on the other, greatly embar- 
rnsses us, 


The facts are thus: Messrs. Wolff & Co. have, as 
silk importers, enjoyed a sound reputation, but their 
firm has, in consequence of unforeseen circumstances 
(the sudden death of one of the partners, the pro- 
longed struggle in , and the failure of two 
or three houses at Leghorn and Amsterdam), not 
been able to compete with others more fortunate, 
and has engaged, it is said, in ruinous speculations. 
Still, the firm's credit is sufficiently gool; and if 
the orders are not too large (their very magnitude 
causing them to be suspected), you may safely 
execute them, 

We regret not to be able to give you a more 
circumstantial account of the firm in question; 
and relying upon your discretion as to the state- 
ment contained in this letter, 

We have the honour to be, Gentlemen, 
Your very obedient servants, 
A. J. PETERS, 


Londres, le 28 aout, 1891. 
Messicurs F. Richon Fréres, & Lyon. 

Messieurs,— En réponse a votre lettre du 21 
courant, contenant une demande de renseignements, 
nous vous avouons que, ne désirant ni nuire au crédit 
d'un compatriote, ni vous occasionner de perte par 
des renseignements incomplets, nous nous trouvons 
dans un embarras extréme. 

Voici les faits: Messieurs Wolff & C'*, faisant 
lexportation de soicries, ont joui d’une bonne 
réputation, mais par suite de circonstances impré- 
vues (la mort subite d'un des associés, la durée 
de la guerre en , et la faillite de deux on 
trois maisons & Livourne et & Amsterdam), la 
maison n'a pu soutenir la concurrence et s’est livrée, 
dit-on, & des spéculations ruineuses. Toutefois nous 
devons avouer qu'elle jouit encore d’un assez bon 
crédit, et si les achats ne sont pas d'une grande 
importance de manitre & les rendre suspects, vous 
pouvez les exécuter en toute assurance. 

Nous regrettons de ne pouvoir vous donner des 
détails plus circonstanciés sur la maison en 
question, et comptant sur votre discrétion sur ce 
que nous venons (le dire, 

Nous avons bien l"honneur 
de vous saluer, 
A. J. PETERS, 


London, 28 Auguft, 1891. 
Herren Gebriter F. Rion, Lyon. 

Sn Beantwortung Isred Geehrten vom 21 curr. betreffs ciner 
geriffen Anéfunft miiffen wir gefteben, rag wir uné in einem 
gtefen Dilemma lefinten. inrem wir werer tem Srevit eines 
Luntémannes gu fehaten winfehen, noch Ihnen turd unvoll- 
ftdanrige Auétunft Berlufte bereiten mixdten. 

Der Fall liegt wie folgt. Die Herren Wolff & So. erfreuten 
fidh eines guten Rufes, jerech roar ihee Firma in Folge unvorhers 
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febener Greigniffe (ter plogliche Tur erned Theilbabers, ter 
rtrauernte Rrieg in - , und ter Fall von 2 orer J 
aufern wm Lwerno und Amflertam) unfabig mit anteren 
idtideren Haufern yu concurriven, und Hat fic, mie man fagt, 
if ruinoje Sveculationen eingelaffen. 

Imumerher iff rer Grevit rer Fema ein guter, und fallé rre 
uftrdge micht gu grep fint, und bavurd gerate vert dchtr; 
fcetnen, fo tonnen Ste teejelben in aller Rube autfdhren. 
Wir berauern Jhnen eine cingehenvere Austunfe wWber tre 
treffente Firma ceben gu fonnen. IJndvem wir uné Borer 
secretion fiber unfcre Mittherlungen verfidert halten, empfeblen 
ir uns Ihnen, 





Hochachtunysvoll, 
M. 3. Peters. 





10.—LETTER PROPOSING TO ENTER INTO 
BUSINESS RELATIONS. 


New Orleans, February 10th, 1891. 
fessrs, A. J. Smith Bros. & Co., Havre. 
Gentlemen,—Mr. A. Rieu, of your city, whom we 
ere fortunate enough to meet in New York, spoke 
1 high terms of your firm, and assured us that we 
ould not entrust our affairs to better hands than 
our own. We hasten, therefore, on Mr. Rieu's 
>commendation, to ask you if it will suit you to 
2ceive our consignments of tobacco and cotton, 
nd take upon yourselves equally the liquidation 
f our engagements to the value of the goods so 
ont 
Should you accept our proposition, be good 
nough to send us a pro forma account sale, in 
rder that we may have some notion of the ex- 
enses and usages of your place. 

We are, Gentlemen, 
Most obediently yours, 
LEWIS Frispy, McHenry & Co. 


La Nouvrelle- Orléans, le 10 férrier, 1891. 
fessicurs A. J. Smith Fréres & Cie, au Havre. 

Messieurs,—M. A. Rieu de votre ville, que nous 
vons eu le plaisir de voir & New-York, en nous 
usant |’éloge de votre loyanté en affaires, nous a 
ssurés que nous ne pouvions mieux confier nos 
itéréts qua vous. Nous nous hiitons donc, sur la 
*commandation de M. Rieu, de vous demander s’i} 
ons conviendrait de recevoir nos Cconsignations de 
abac et de coton, et de vous charger également de 
acquit d’engagements pour une somme équivalente 

la valeur de nos envois. 

Si vous acceptez notre proposition, veuillez bien, 
lessieurs, nous remettre un compte de vente simulé, 
fin que nous puissions nous rendre compte des frais 
t usages de votre place. 

Agréez, Messieurs, 
Vasaurance de notre parfaite considération, 
LEWIS FrisBy, MOHENRY & C’8, 


Meu Orleans, 10 Februar, 1691. 
Serren Gebriter A. 3. Sunth & Go., Davee. 

Here A, Rieu, von tort, ten ich in Rew- Dorf gu treffen tae 
Vergnitgen batte, fprach von Ihrer werthen Firma in fehe an- 
erfennenter Werie, unr verficherte ung, tas wir unjere Intereffen 
im feine befferen Sante als tie Bbrijen, legen fonnten, Wir 
beevlen uné daber auf Seren Ricu'’s Fmpfeblung bin ber Jonen 
angufragen, ob e& Donen genebrr aft unfere Gonfisnationen ven 
Tabaf und Baunrvolle gu erhalten unt glerdseitiy ren Vertricd 
unjerer Sentungen yu facturirten Werthen gu Abernehinen, 

Fallé Sie unjern Vorfeplag annebmen, fo wollen Sie un’ 
cine Broferma Berfauferechnuny fenten, tamit wir uné cin 
Wild tider rre Unfoften unk tre Gebrauche hres PBloge’ machen 
fonnen. 

Wir empfehlen uns bechactunadvell, 
Lewss Feréby, MieHenry & Co 





11—LETTER PROPOSING THE OPENING OF AN 
ACCOUNT. 
Harre, March 20th, 1891. 
Messrs. Lewis Fiisby, McHenry & Co., 
New Orleans. 

Gentlemen,—We have to acknowledge the receipt 
of your favour of the 10th of February, and hasten 
to reply. 

We willingly accept your proposals, and shall be 
delighted to see relations established between our 
two houses that may prove mutually advantageous. 
You may rest assured that we will do all in our 
power to merit the good opinion with which Mr. 
Rieu has inspired you, and to show ourselves worthy 
of the confidence reposed in us, 

We hasten to satisfy your wishes by sending you 
enclosed a pro forma account sale, that may serve 
you as a basis for future operations, Our terms are 
2 per cent. commission, and 2 per cent. delcrederc. 

We shall be ready to make advances to the extent 
of two-thirds of the invoice amount of goods con- 
signed to us for sale on receipt of invoice, bills of 
lading, and orders for insurance. 

It is unnecessary to observe that we shall send 
you accounts of the state of the market by all the 
boats leaving for New Orleans. 

We remain, Gentlemen, 
Your very obedient servants, 
A. J. SMITH Bros, & Co. 


Le Harre, le 20 mars, 1891. 
Measieurs Lewis Frisby, McHenry et C', 
& la Nouvelle-Orléans, 

Messieurs, — Nous accusons réception de votre 
honorée en date du 10 février et nous empressons 
d’y répondre. 

Nous acceptons vos propositions avec empresse- 
ment, et nous serons charmés de voir s'établir entre 
nos deux maisons des rapports suivis et réciproque- 
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** What frantic fit, quoth he, has thus distraught 
Thee, foolish man, su rash a doom to give ? 
What justice ever other judgment taught, 
But he should die who merits not to live? 
None clso to death this inan despairing drive 
But his own guilty mind, deserving death. 
Ie then unjust to each his dae to give? 

Or let him die that loatheth living breath ? 
Or let him die at ease that liveth here uneath ? 


** Who travels hy the weary, wandering way, 
To come unto hia wished home in haste, 
And meets a flood that doth his passage stay ; 
In not great grace to help him over past, 
Or free his feet that in the mire stick fast? 
Most envious innn, that grieves at neighbours’ good, 
And fond that joyest In the woe thou hast, 
Why wilt not let him pass, that long hath stood 
Upon tho bank ? why wilt thyself not pass the flood ? 


* He thore does now enjoy eternal rest, 

And happy ease, which thon dost want and crave, 
And further from it daily wanderest ; 
What If seine ttle pain the passage have, 
That makes frail flesh to fear the bitter wave ; 
In not short pain well borne that brings long vase ? 
And lays the soul to sleep In quiet grave? 
Sleep after toil, port after stormy seas, 

Ease after war, death after life, dues greatly please.” 


The Red Cross Knight is next led by Una to the 
House of Holiness, which is described in an elaborate 
and beautiful allegory, in which the contrast with 
the House of Pride is forcibly brought out. Here 
the knight receives purification and instruction. 
Thus fitted for his task, he encounters the great 
dragon he had come to meet, and after a three 
days’ combat slays him. The book closes with the 
rejoicings over tho slaughter of the dragon and the 
release of his victims, and with tho marriage of the 
knight to Una. 

The outline which wo have given of this book 
will enable the student to form some idea of the 
character of Spenser's allegory; the detailed 
beauties of the poctry can be learnt only from 
the poom itself. 


Sas ee ee 
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FRENCH, GERMAN, AND ENGLISH. 
9.—Repty To LETTER OF INQUIRY AS TO 
SOLVENCY OF A Firm. 

London, August 28th, 1891, 
Messrs, F. Richon Bros., Lyons, 

Gentlemen,—In reply to your favour of the 21st, 
requesting some information, we confess that the 
wish to avoid injuring the credit of a countryman 
on the one hand, and to cause you loss by in- 
complete information on the other, greatly embar- 
Tasses US, 
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The facts are thus: Messrs. Wolff & Co. have, as 
silk importers, enjoyed a sound reputation, but their 
firm has, in consequence of unforeseen circumstances 
(the sudden death of one of the partners, the pro- 
longed struggle in , and the failure of two 
or three houses at Leghorn and Amsterdam), not 
been able to compete with others more fortunate, 
and has engaged, it is said, in ruinous speculations. 
Still, the firm's credit is sufficiently gool; and if 
the orders are not too large (their very magnitude 
causing them to be suspected), you may safely 
execute them. 

We regret not to be able to give you a more 
circumstantial account of the firm in question ; 
and relying upon your discretion as to the state- 
ment contained in this letter, 

We have the honour to be, Gentlemen, 
Your very obedient servants, 
A. J. PETERS, 


Londres, le 28 avat, 1891. 
Messieurs F. Richon Fréres, & Lyon. 

Messieurs,— En réponse & votre lettre du 21 
courant, contenant une demande de renseignements, 
nous vous avouons que, ne désirant ni nuire au crédit 
dun compatriote, ni vous occasionner de perte par 
des renscignementa incomplets, nous nous trouvons 
dans un embarras extréme. 

Voici les faits: Messieurs Wolff & Cil¢, faisant 
Yexportation de soicries, ont joui d'une bonne 
réputation, ais par suite de circonstances impré- 
vues (la mort subite d'un des associés, la durée 
de la guerre en , et la faillite de deux on 
trois maisons & Livourne et & Amsterdam), la 
maison n'a pu soutenir la concurrence et s'est livrée, 
dit-on, & des spéculations ruineuses. Toutefois nous 
devons avoucr quelle jouit encore d'un assez bon 
crédit, et si les achats ne sont pas d'une grande 
importance de maniére & les rendre suspects, vous 
pouvez les exécuter en toute assurance. 

Nous regrettons de ne pouvoir vous donner des 
détails plus circonstanciés sur la maison en 
question, et comptant sur votre discrétion sur ce 
que nous venons (le dire, 

Nous avons bien l"honneur 
de vous saluer, 
A. J. PETERS. 


London, 28 Auguft, 1891. 
Herven Gebriiter F. Ricon, Lyon. 

Sn Beantwortung Ihres Geehrten vom 2) curr. betreffs ciner 
gerwiffen Anétunft miiffen wir geftehen, dag wir und in einem 
grefen Dilemma lefinren, inrem wir weer tem Srevit eincé 
Lantémannes gu fchaten winfden, nod Jbnen turd unvell- 
ftantige Mustunfe ‘Berlufte bereiten mixpten. 

Der Fall legt wie folyt. Die Serren Wolff & Go. erfrenten 
fich eined guten Rufed, jerech war ihre Firma in Folge unvorher- 
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geiehenee Greigniffe (tex pligliche Tor cined Theithabers, ter 
efortranernte Krieg in - » und ter Fall von 2 orer 3 
Hiufern in Siveerno und Amftertam) unfabig mit anteren 
glidliceren Saufern yu concurriren, und bat fic, wie man fagt, 
auf ruincje Sweculationen eingelaffen. 

Immechin ift ter Oretit rer Fema ein guter, und fallé rie 
Auftrige nist gu qrePf find, und katurch gerate vertdacdtr 
erjeeinen, fo fonnen Sie riefelben in aller Rube aufahren. 

Wir betauern Jhnen eine cingehenvere Musfunft iiber tre 
betreffente Brema ceben gu fonnen. Indem wie uné Yorer 
Didcretion ther unfere MittheiLungen verfichert halten, empfehlen 
mir uné Jhnen, 





Hochadtungsvoll, 
MN. 3. Peters. 





10.—LETTER PROPOSING TO ENTER INTO 
BUSINESS RELATIONS. 


New Orleans, February 10th, 1891. 
Messrs, A. J. Smith Bros. & Co., Havre. 

Gentlemen,—Mr. A. Rieu, of your city, whom we 
were fortunate enough to meet in New York, spoke 
in high terms of your firm, and assured us that we 
could not entrust our affairs to better hands than 
your own. We hasten, therefore, on Mr. Ricu's 
recommendation, to ask you if it will suit you to 
receive our consignments of tobacco and cotton, 
and take upon yourselves equally the liquidation 
of our engagements to the value of the goods so 
sent. 

Should you accept our proposition, be good 
enough to send us a pro forma account sale, in 
order that we may have some notion of the ex- 
penses and usages of your place. 

We are, Gentlemen, 
Most obediently yours, 
LEWIS Frispy, McHenry & Co. 


La Nouvelle- Orléans, le 10 férrier, 1891. 
Messicurs A. J. Smith Fréres & C*, au Havre. 

Messieurs,—M. A. Rieu de votre ville, que nous 
avons eu le plaisir de voir & New-York, en nous 
faisant léloge de votre loyanté en affaires, nous a 
assurés que nous ne pouvions mieux confler nos 
intéréts qu’&é vous. Nous nous hiitons donc, sur la 
recommandation de M. Rieu, de vous demander s'il 
vous conviendrait de recevoir nos consignations de 
tabac et de coton, et de vous charger également de 
lacquit d’engagements pour une somme équivalente 
& la valeur de nos envois. 

Si vous acceptez notre proposition, veuillez bien, 
Messieurs, nous remettre un compte de vente simulé, 
afin que nous puissions nous rendre compte des frais 
et usages de votre place. 

Agréez, Messieurs, 
Yassurance de notre parfaite considération, 
Lewis FrisBy, MOHENRY & C!®, 


Meu- Orleane, 10 Februar, 1691. 
Herren Gebriiter A. 3. Srunth & Ge., Savee. 

Herr A. Rieu, von tort, ten ich in Mew Derk au treffen ras 
Vergnitgen hatte, fprach von Ihrer werthen Firma in fee an- 
erfennenter Weise, unr verfleherte ung, tag wir unjere Intereffen 
in feine befferen Dante alé tie Dhrizen, legen finnten. Wir 
beerfen uné baber auf Seren Rieu'’s Fmypfehlung hin bei I6nen 
anzuitagen, ob ¢8 Dhnen genebm it unfere Gonflonatronen ven 
Tabat und Banmiolle yu erhalten unt gleidyeitig ten Beetrich 
unjerer Senrungen yu facturirten Werthen yu Abernehmen. 

Falls Ste unjern Borfhlag annebmen, fo wollen Sie uné 
cine Proferma Berfauferecnuny fenten, tamit wir uné cin 
Bild tiber tie Unfoften unt tic Gebrauce Ihred Plage’ machen 
fonnen. 

Wie emyfeblen uns hechachtunatvell, 
Lewis Friéhy, McHenry & Co. 





11.—LETTER PROPOSING THE OPENING OF AN 
ACCOUNT. 
Havre, March 20th, 1891. 
Messrs. Lewis Frisby, McHenry & Co., 
New Orleans, 

Gentlemen,— We have to acknowledge the receipt 
of your favour of the 10th of February, and hasten 
to reply. 

We willingly accept your proposals, and shall be 
delighted to see relations established between our 
two houses that may prove mutually advantageous. 
You may rest assured that we will do all in our 
power to merit the good opinion with which Mr. 
Rieu has inspired you, and to show ourselves worthy 
of the confidence reposed in us, 

We hasten to satisfy your wishes by sending you 
enclosed a pro formé account sale, that may serve 
you as a basis for future operations. Our terms are 
2 per cent. commission, and 2 per cent. delcredere. 

We shall be ready to make advances to the extent 
of two-thirds of the invoice amount of goods con- 
signed to us for snle on receipt of invoice, bills of 
lading, and orders for insurance. 

It is unnecessary to observe that we shall send 
you accounts of the state of the market by all the 
boats leaving for New Orleans. 

We remain, Gentlemen, 
Your very obedient servants, 
A. J. SMITH Bros, & Co. 


Le Harre, le 20 mars, 1891. 
Messieurs Lewis Frisby, McHenry et C'e, 
& la Nouvelle-Orléans, 

Messieurs,—— Nous accusons réception de votre 
honorée en date du 10 février et nous empressons 
d’y répondre. 

Nous acceptons vos propositions avec empresse- 
ment, et nous serons charmés de voir s'établir entre 
nos deux maisons des rapports suivis et réciproque- 
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ment fructuenx. Croyez bien que nous ferons tout 
ce qui dépendra de nous pour répondre dignement 
& l'opinion que M. Rieu vous a inspirée et & la con- 
flance dont vous voulez nous honorer. 

Nous nous empressons de satisfaire & vos désirs 
en vous remettant sous ce pli le compte de vente 
simulé que vous nous demandez, afin qu'il puisse 
vous servir de base pour vos opérations futures. 
Nos conditions sont : 2 pour cent de commission et 
2 pour cent de dueroire. 

Nous sommes préts & faire des avances pour les 
deux tiers du montant des consignations qui nous 
seront adressées en recevant facture, connaissement 
et l'ordre de faire l’assurance. 

Inutile de vous dire que nous profiterons de tous 
les navires en partance pour la Nouvelle-Orléans 
pour vous tenir au courant de l'état de notre 
marché, 

Agréez, Messieurs, 
l'assurance de notre estime, 
A. J. Smith Freres & C!®, 


Havre, 20 Mar; 1891. 
Herren Lewis Frisby, McHenry & Gv., Meu-Orleans. 

Wir befennen uns gum Smypfang Bbres Werthen vem 10 
Februar, und beeilen und, vaffelbe yu beantworten, 

Wir nehmen Ihre Vorfshlage mit Vergniigen an unr werren 
uné fehr freuen, wenn fic) gwifthen unfern Daufern allfeitiy 
vortheilbafte Besiehungen entwideln follten. Sie dirfen aber. 
jeugt fei, dak wir Wlles aufbieten werten, um die gute 
Meinung gu verdienen, welche Herr Rieu in Fonen hervorgerufen 
bat, und um uné bed in und gefegten Vertrauené wirdiy yu 
acigens. 

Wir beetlen uns Bonen in Ubereinftimmung mit Bhren 
Winfehen anliegend eine Proforma Abrechnung gu fenden, 
weldye alé Bafis fie fommente Operationen bienen mag. 
Unfere Bedingungen fin’ 2 PBrocent Gommiffion und 2 Pro- 
cent Delcrevere. 

Mic find bereit gu Vorfehdgen bis yur Hohe von yrvei 
Dritteln tes Facturenbetrages von Waren vie uné gum Verfauf 
confignirt werben, bei Smyfang von Factura, Qavefehein und 
Verfidherungés Orver. 

Wir werren Jonen felbftrerend mit jedem nach Meu Orleans 
gehenren Boote Berichte iher vie Mtarftlage fenren. 

Hochachtungtvoll, 
@Webriiner A J. Smith & Co. 


s omamesaiaeaamineiimenel 


12.—A LETTER ADVISING THE EXECUTION OF 
AN ORDER. 
Cognac, May 10th, 1891. 

Mesars. J. Ellison, Wine Merchants, London. 

Gentlemen,—In pursuance of the order contained 
in your letter of the 15th of April, and in accord- 
ance with the prices and conditions laid down, I 
have bought for your account 20 tierces of brandy, 
27 degrees, and forwarded them to your brother in 
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Paris. Enclosed you will find the invoice, amount- 
ing to 30,760 france, with which I debit you. In. 
conformity with your wishes, I have drawn this 
day on your account, on Messrs. J. Lafitte, of Paris, 
at three months, payable to my order, for the above 
amount. 

I wrote to you on the subject of your account 
with me at length in my last, and have nothing 
more to add. 

I remain, Gentlemen, 
Your very obedient servant, 
FRANCIS MARTIN. 


Cognac, le 10 mai, 1891. 
Messieurs J. Ellison, Négociants en Vins, 
a Londres. 

Messieurs,—En exécution de l'ordre contenu dans 
votre honorée du 16 avril, j'ai acheté aux prix et con- 
ditions y fixés, pour votre compte, 20 tiercons eau-de- 
vie, 27 degrés, et je les ai expédiés a M. votre frére 
& Paris. Vous en trouverez sous ce pli la facture, 
s'élevant & 30,760 francs, portés 4 votre débit. Pour 
me conformer & vos désirs, je viens de disposer pour 
votre compte, sur MM. J. Lafitte, de Paris, ma traite 
en date de ce jour pour la dite somme, a mon ordre, 
payable & trois mois. 

Je me suis étendu dans ma derniére au sujet 
de votre compte chez moi, et je n’ai rien & ajouter 
& mes observations, 

J'ai ’honneur d’étre, Messicurs, 
Votre trés-humble serviteur, 
FRANCIS MARTIN. 


Gognac, 10 Mai, 1891. 
Herren 3. Ellifon, Weinhanrler, London, 

Laut rent mir mit Shrer geehrten Zufchrift vom 15 April 
erthe (ten Muftrage, und in Ubereinftimmung mit vorgefdhriebenem 
Kreije unr Bedingungen faufte id) fdr Ihre werthe Rechnung 
20 Drittelpipen Branntwein, von 27 Grad, welche ich an Bhren 
Herren VBrurver in Paris erperirt habe. Anbei beehre icy mich 
Bonen Factura in Betrage von fr. 30,760 yu Jhren Laften zu 
Nberreichen. Doren Wiinfchen entfprechend habe ich obigen 
Betrag Heute fiir Bore Rechnung auf Herren J. Lafitte in 
Paris in meiner Dreimonaté Tratte, an meine Orber, 
entnommen 

Ich (rich Ihnen in meinem ergebenen Legten auéfahelic 
Uber Jor Gonto bei mir, und geichne ohne mehr fir heute, 

Achtungévell ergeben. 
Brancié Martin. 





13.—LETTER EMBODYING AN OFFER OF SERVICES 
AS CLERK. 
Metz, March 15th, 1891. 
E. Merle, Esq., London. 
Sir,—I take the liberty, upon recommendation of 
Mr. Lecouteur, with whom I have been working the 
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last five years, of writing to offer you my services. 
My only motive for quitting a firm to which I owe 
much, and for seeking a situation abroad, is the 
desire of extending my knowledge of business and 
of perfecting myself in a language, the rudiments 
of which I know already, 

Having been engaged for three years in book- 
keeping, I have during the last two years filled the 
post of English and German correspondent. At 
the same time I have devoted my attention to the 
study of the Exchange, and I venture to hope that 
I should satisfactorily discharge the duties of cor- 
respondent or ledger-clerk. 

As regards my position in this firm, I beg to refer 
you to Mr. Lecouteur, who has kindly promised to 
write to you on my behalf. 

No further assertion on my part is necessary as 
to my doing my best to merit the confidence reposed 
in me. 

Be so kind as to favour me with a reply; and 
should there be no vacancy in your firm, let me 
know what chances there are of obtaining a post 
among your friends, 

And believe me, Sir, 
Your very obedient and humble servant, 
A. WOLFF. 


Metz, le 15 mars, 1891. 
Monsieur E. Merle, & Londres. 

Monsieur. — (Cert sur la recommandation de 
Monsieur Lecouteur, chez qui je travaille depuis 
plus de cing ans, que je prends la liberté de 
vous écrire pour vous offrir mes services. Le désir 
d’étendre mes connaissances commerciales et de 
me rendre plus familiére une langue dont les 
principes me sont déji connus, peut seul me 
aéterminer & quitter une maison & laquelle je 
dois beaucoup, pour chercher une place a 
létranger, 

Je me suis occupé pendant trois ans de la tenue 
des livres, fai été chargé ensuite pendant les denx 
derniéres années de la correspondance en anglais ct 
en allemand. J'ai donné toute mon attention a 
étude du change, et j'ose me flatter que je pour- 
rais acquitter & votre satisfaction des fonctions 
qui se rattacheraient 3 la correspondance ou & la 
partie des comptes-courants. 

Quant & ma position dans cette maison, je m’en 
référe au témoignage de Monsieur Lecouteur, qui 
m’a promis de vous écrire en ma faveur. 

Je ne dis mot sur le fait que je ferai de mon 
mieux pour justifier la confiance dont on aura bien 
voulu m’honorer. 

Veuillez, je vous prie, m’honorer d'une réponse, ct 
en cas 00 il n'y aurait pas de place chez vous, de me 
faire savoir s'il y aurait la chance d’en obtenjr une 


chez un de vos amis, et agréer l'assurance de ]'estime 
avec laquelle, 
J'ai Mhonneur d'itre, Monsieur, 
Votre trés-humble et trés-obéissant serviteur, 
A. WOLFF, 


Met, 15 Mary 188, 
Seren EF. Merle, Ponton. 

Sch bin fo frei, auf tie Emyfehlung oon Heren Lecouteur bin, 
bet welchem ich wibrend der legten finf Jahre gearbeitet babe, 
Shnen biermit meine Diente angubieten. Der Wunfdh meine 
Gefchaftéfenntniffe yu erweitern und mid in einer Sprache su 
liben, veren GYruntglige mic bereits Befannt, tft ter eingige 
Grund gum Berlaffen einer Birma, ter ie fo viel fahulve, und 
juin Berfuche eine Stellung tm Audlanve gu finver. 

Nachrent 1h rAdhrend reei Jabeen mit der Buchaltung 
beicaftigt war, verfah ich in ten legten grei Jahren ven 
Poften eines englichen und veutjchen Gorrefponrenten. 
Bleichscitiy wirmete ich vem Sturium ver Gurfe befonrere 
Aufmertfamécit und id) wage yu hoffen, rap ich tte Arbeiten 
eines Gorvefpontentert orer Buchbalteré suc Jufrietenbeit ere 
lerigen rwiirte. 

HRetreffs meiner Stellung in refer Firma erlaube id mir 
nich auf Deren Lccouteur gu begtehen, ter mir gatight verfproden 
bat meinetwegen an Sie gu fdrerben. 

Sch brauche faum gu ermadbnen, bag ich mein Beftes chun 
roltere unt cae mic gefehentte Vertcauen yu verdienen. 

Ich erjuche Sie um gefAllige Antwort, une fir ven Fall vag 
Sie feine Bacany in Shrer werthen Firma haben follten, therlen 
Sre mur bitte mit, ob Sre Ausfichten haben, mur bei einem Ibree 
Sreunre eine Stellung gu verichaffen. 

Ich verbleibe mit voryttalich er 
Hochachtung ergebentt, 
WM. Wolff. 





14.—LETTER ON TRANSFER OF ORDER OB 
COMMISSION. 
Philpot Lane, London, Feb, 10th, 1891. 

Messrs. Martin and Co., Boulogne. 

Gentlemen,—We beg to forward you a letter just 
received from Mons. Achard, of Dieppe. You are 
in a better position to undertake this little matter. 
Will you undertake it? 


We are, Gentlemen, most truly yours, 
SMITH Bros. 


Philpot Lane, Londres, 10 férrier, 1891. 
Messieurs Martin et C'«, 4 Poulogne. 
Messieurs,—Noue avons l’honneur de vous adresser 
une lettre que nous recevons de Monsieur Achard, 
& Dieppe. Vous étes mieux placés que nous pour 
traiter cette petite affaire. Vous convient-il de 
vous en charger? 
Agréez, Messieurs, 
nos cordiales salutations, 
SMITH FRe&pes. 
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Philpot Qane, Lenton, 10 Februar, 1891. 
Serven Martin und Cv., Boulogne. 
Wir beehren uns, Bonen einhegent einen Brief gu aberienten, 
den wir foeben von Derren Achard in Dieppe evhielten. Sie fine 
eber in ber Lage alé wir, tied lene Wefaaft yu madden. Wollen 


Sic 6 in Sand nehmen ? 
Hochadtungsrvoll, 
Gebrider Smith. 





15.—LETTER SENDING FIRST ORDER TO A FIRAl. 
Bremen, February 1st, 1891. 
Monsieur A. de Carvalho, ‘Trinidad. 

Sir,—Your firm has been recommended to me by 
n friend as one of the best and promptest in executing 
its correspondents’ orders ; I should, therefore, be 
glad to enter into business relations with you. I 
beg you to send me, by the first vessel sailing from 
your port to Bremen, the following goods :— 

16 barrels of Virginia leaves, first quality ; 
15 barrels of now Carolina rice ; 
60 barrels of raw sugar. 

As I have not the pleasure of being known to 
you, I beg to refer you for all information you may 
desire to Mr. Aguilar, of your city, an old friend of 
mine, or to Messrs. Andrada, the bankers. 

You may draw, for the amount, upon Messrs. 
Julius Gerstenberg and Co., of London, who have 
received my orders to accept your drafts. 

1 am, Sir, 
Your obedient servant, 
JACQUES LEMAITRE. 


Bremen, le 1° férrier, 1891. 
Monsieur A. do Carvalho, fle de la Trinité. 

Monsicur,~Un de mes amis m’‘a recommandé 
votre maison comme une des plus solides et des 
plus exactes & exécuter Jes commissions de ses 
commettants; je sernis donc bien aise d’entrer en 
relation avec vous. Je vous prie de m’envoyer par 
le premier navire qui partira de chez vous pour 
Bremen les marchandises suivantes, savoir :— 

16 barriques de fouilles de Virginic, premiére 
qualité ; 

15 barriques ris nouveau, de la Caroline ; 

60 tonneaux de sucre brut. 

Comme je n'ai pas Vhonneur a’étre connu de vous, 
vous pourrez prendre des informations sur mon 
compte, soit chez M. Aguilar de votre ville, mon 
ancien ami, qui vous fixera sur le degré de con- 
fiance quo je mérite, soit chez Messicurs Andrada, 
banquiers. 

Vous pouvez tirer pour le montant sur Messieurs 
Julius Gerstenberg et Cie, de Londres, qui ont regu 
ordre d’accepter vos traites. 

Agréez, Monsieur, 
Mes civilités empressées, 
JACQUES LEMAITRE. 


Sremen, 1 Februar, 1891. 
Herr A, te Carvalho, Trinivar. 

Shre Girma wurre mix clé eine ter beflen und promptcften 
Giemen gue Ausfdhrung ver Auftrage von Gefehaftéfeeunten 
empfoblen, und ¢6 wilrte mir haber angenehm fein, in Gefchafte- 
verbintung mit Bonen gu treten. Bch bitte Sie mit per erften 
Segler von Trinitad nad Bremen folgente Waren yu fenden :-— 

16 Bap Virginia Blitter, Prima Qualitat. 
15 Gags Neuer Carolina Reis. 
50 Fas Robgucker. 

Da id nicht dab BVergniigen Ihrer Befanntichaft geniefie, fo 
verweife id) Sie hetreffs jerer gewiinfcten Nustunfe an Yeren 
Aguilar ort, ter cin alter Breund von mir ift, orer an tic 
Banquierd Herren Undrara. 

Sis fonnen ten Betrag auf Herren Julius Gerftenberg unt Eo. 
in Lonton entnebmen, welche von mit beauftragt wurten Thre 
Tratten gu acceptiren. 

Hochadhtungsvel!, 
Jacques’ Lemaitre, 


ene ee 
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{Continued from p. 22.) 


THE BYZANTINE STYLE. 
Tne term Byzantine is employed to define the 
round-arched architectural style which was formed 
and developed in the East, as distinguished from 
the Romanesque (also a round-arched stvic), the 
term given to its development in the West of 
Europe. 

The first formation, the archaic period, so to speak, 
commences in 324 A.D., when Constantine transferred 
the seat of his empire to Constantinople. Its cul- 
mination or highest development was reached under 
Justinian, who, in 632-58 A.pD., built St. Sophia at 
Byzantium, now known as Constantinople (Figs. 14, 
15, 16); and that church, now used as a mosque 
by the Turks, in the arrangement of its plan and in the 
principles of its construction has become the typical 
form of the Greek church down to the present day. 

It is difficult in the early ages of any new style, 
which is based on preceding and contemporaneous 
work, to draw any hard and fast line of demarcation. 
Even in Rome herself great changes had been taking 
place in the Roman style; and the arch was 
gradually taking the place of the lintel, or was 
formed in the frieze above an architrave to take off 
from the latter the weight of the superstructure. 

In the great palace built by Diocletian at Spalato 
in Dalmatia, where he retired from the cares of 
empire in 284 A.D., we find numerous indications of 
impending changes. The architrave or lintel of the 
Golden Gate is no longer a single stone, but a series 
of voussoirs forming what is known as a flat arch, 
and the pressure on this is relieved by throwing 
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across above it what is known as a relieving arch. 
Again, in one of the courtyards of the palace, in 
order to obtain a wider opening in the centre of the 
portico leading to the 
palace, an arch is 
thrown across the 
opening instead of an 
architrave, and the 
mo¢ldings of archi- 
trave, frieze, and cor- 
nice are carried round 
this arch. In the por- 
tico on each side also, 
the semi - detached 
shaft and. imposts are 
dispensed with, and 
the arch is carried 
direct on the capital 
and shaft of a column. 
The same arrange- 
ment is found in the 
Roman gateway lead- 
ing to the Mosque of 
Damascus. Even, how- 
ever, before this, in 
Syria the germs of a 
new style had been 
developing themselves—possibly the work of Greek 
artists who migrated into that country after the 
Roman conquest ; and we find in the tombs of the 
kings and of the prophets at Jerusalem decadent 
forms of Greek art, particularly in the carving of 
foliage and ornament, which approaches in its 
treatment more to Pyzantine than to ancient 
Greek work. In Central Syria, in the cities of the 
Hauran, deserted since the 6th century, and in the 
vicinity of Aleppo the researches of M. de Vogué 
have made us acquainted with a large number of 
cities, the churches and houses in which, all built 
in stone, have been preserved to our day, and show 
clearly that at the time of the transfer of the 
empire, and probably a century earlier, the elements 
of a new style had been in formation for some 
time. 

Constantine, when he transferred his empire, 
found himself in presence of two difficulties: Istly, 
the want of intelligent artists and good workmen; 
and 2ndly, time to carry out the stupendous under- 
taking he had in hand, viz., to create a new city 
which should rival Rome in the splendour of its 
churches and palaces. His attention, however, was 
not confined to Byzantium, for at Jerusalem he 
erected the first church of the Holy Sepulchre ; 
at Bethlehem, the church of the Nativity; and 
throughout the Holy Land structures of various 
kinds, chiefly devoted, however, to those buildings 
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which were to be erected for the purposes of the 
new faith to which he had become a convert. 

Constantine’s works in Byzantium were not con- 
fined to churches ; he is reported to have introduced 
amphitheatres, palaces, therme, and other public 
buildings. Owing however to the undue haste with 
which they were built, to the destructibility of the 
material—for they were chiefly roofed with timber— 
and to the want of proper skill in their erection, 
they speedily fell into ruins and had to be rebuilt 
by his successors, One basilica only at Bethlehem 
exists, and this and the description given by 
Eusebius—a writer of the periodl—give us some olue 
as to the nature at least of the churches he had 
projected. As a type of church which could be the 
most easily erected and which would hold the largest 
congregation, he adopted the plan of that which is 
known as a basilica, a building consisting of a nave 
and aisles on all sides, and a semi-circular recess 
or apse at one end in which the courts of justice 
were established. Instead of being separated from 
the nave of the church, as the court of justice had 
been, by aisles, the upse was opened to it through 
a large arch. Furthermore it was raised so that 
the altar and the priest could be seen from the whole 
interior. In front of the church he provided a cross 
vestibule or narthex for the penitents, and in front 
of this again an open court with portico or arcade 
round and a fountain for ablutions in its midst. 

Of the church at Bethlehem there exist only the 
nave and aisles, the transept and choir having been 
probably rebuilt by Justinian. The columns have 
lost much of the grace of the Roman varicty, and 
the capitals are coarsely carved as if in recollection 
only of what the artists had seen or heard of in 
Rome. Of the Holy Sepulchre nothing remains 
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probably but the lower portion of the rock and 
sepulchre which Constantine believed to be the last 
resting-place of our Lord—possibly the foundations 
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ARCHITECTURE. 


of the great columns he raised round it—and 
the rock-cut apse which he cut away in order to 
isolate the sepulchre in its midst. 


RSS 


3S" ees 
or me Te 


N 





8) 


dosseret, however, had a constructional value ; pro- 
jecting beyond the capital on either side, it enabled 
the springing of arches to be carried on the cap 
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Fig 17.—81. Mark's, VENICE. 


The next typical Byzautine example in point of 
date is the church of St. Demetrius at Thessalonica, 
a basilican church with atrium and fountain, 
narthex, nave, and double aisles, with capacious 
palleries on the first floor for women—an apsidal 
termination to the nave and two atria, one on each 
side of the sanctuary. Whilst at Bethlehem the 
aisles are separated from the nave by columns 
carrying architraves which carry the wall above, 
here in 8t. Demetrius we notice the first important 
change—arches, both on the ground and first floor 
of the galleries, have taken the place of the archi- 
trave. These arches are carried on columns with 
capitals, but between them and the arch exists a new 
feature which is typical of Byzantine work, and is 
known as the dosseret ; it is probably derived from 
that fragment of the entablature which the Romans 
considered to be the necessary complement of the 
column, and which they placed above the capital 
though it served no constructional purpose. ; The 
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without their being made too small. The nave and 
aisles were in this example roofed over in timber, 
as we have seen was the custom in early Roman 
basilicas. The last Roman basilica erected in Rome, 
it will be remembered, was that of Maxentius in the 
Forum, and this was vaulted over similar to the 
tepidarium in the Roman baths. Structures of this 
kind, however, required great scientific skill, and 
they took some time to build. The only vaulted 
portion of the Byzantine basilicas which Constantine 
built was the apse, and the next step taken was to 
introduce the vault over the whole church, so that 
it should be at all events rendered indestructible 
by fire. 

We come now, therefore, to the great work 
which Justinian erected, the church of St. Sophia 
at Constantinople (Figs. 14, 15, 16). The two cen- 
turies which had elapsed since Constantine's time 
are virtually a blank so far as vaulted constractions 
are concerned. We may notice in passing in 
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Ravenna the tomb of Galla Placidia, now the 
church of St. Nazarius and Celso, built 450 .pD., 
which resembles somewhat the description of a 
church which 
is said to have 
been built by 
Constantine 
at Constanti- 
nople; but it 
is very small, 
measuring in- 
ternally 35 
feet by 30 
feet. Suppos- 
ing, however, 
that its di- 
mensions 
were in- 
creased so as 
to make it of 
the size of 
the vaulted 
hall of Maxentius and the Pantheon, the crossing 
of these two types would produce such a building 
as that which we find in 8t. Sophia. There is, 
however, one other building in Constantinople 
which may be taken as the immediate stepstonc, 
viz.: the church of St. Sergius and Bacchus known 
as the lesser St. Sophia, and which was erected just 
before the greater church. The problem solved in 
this church was the placing of a dome on an 
octagonal building. Arches forming recesses were 
thrown across the eight sides of the octagon and on 
their haunches, or on the extrados of the voussoirs, 
a feature called a pendentive was formed, which 
rose to a circle on which the dome was built. The 
problem of St. Sonohia was much more difficult, the 
architects there, Anthemius of Tralles, and Isodoros 
of Miletus, had to carry a dome on four arches, and 
as the dome was 107 feet in diameter the penden- 
tives had to be of immense size. ‘The four arches 
enclosed a square on plan, the pendentives were 
required to overhang until the plan was reduced to 
the form of a circle on which the dome was built. 
Tke form taken by these pendentives was that of 
a sphere, the radius of which was equal to half the 
diagonal of the square. With the same radius it 
might have been possible to complete the dome, 
and it is possible this was done at first: twenty 
years after its erection, however, in 558, a por- 
tion of the dome was overthrown by an earth- 
quake, and the new dome was raised, the lower 
portion being pierced with forty circular-headed 
windows to light the interior. The actual effect 
of thé dome is now as described by Procopius, 
a writer of Justinian’s time who witnessed its 





Fig. 18.—Grounn Pian or St. MARK's, 
VENICE. 
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erection, “as if it were suspended by a chain 
from heaven.” 

The general plan of the building is that of an 
oblong square, the dome in the centre, two enormous 
apses at the east and the west end which open out- 
wards from two of the great arches carrying the dome. 
The other two are filled in with walls supported on 
arcades on two storeys, and with wide aisles beyond 
them. In front of the building is a huge narthex 
preceded by an open court or atrium. The church 
is lighted by the windows in the dome, by windows 
above the aisles on each side, and by windows in 
the apses and in the side walls. The lower portion 
is panelled with marble, and the whole of the upper 
part and dome is lined with mosaics which, as they 
contain figure subjects forbidden by the Moham- 
medan religion, are now covered over with stucco 
and painted. When the church was restored 
twenty years ago, these were drawn and published, 
and the whole discreetly covered up again to prevent 
their being otherwise destroyed by the Turks. 
Words would fail to describe the extraordinary 
beauty of the building, and its immense apparent 
size, and we can well understand the reality of 
Justinian’s boast, who, when it was completed, is re- 
corded to have said, “at last I have vanquished thee, 
O Solomon”: if he had known what Solomon’s temple 
was, he would probably have been still more exultant. 

The church of St. Sophia was not only the finest 
of its kind at the time of its erection, but nothing 
approaching it has ever been built since in the 
Byzantine style. Some of the mosques erected by 
the Turks, to which we shall refer again, constitute 
some of the finest works of the Mohammedans; but 
the builders of the Greek churches erected since, 
whilst they accept St. 
Sophia’s as a model, have 
never attempted domes of 
more than 40 feet span, 
and the chief modification 
introduced since has been 
to raise the dome on a 


cylindrical drum pierced SSS 

with windows, which with re ren 
; \ 2h, / on 

other smaller domes round AN ERNE 


makes a more picturesque 
exterior than St. Sophia’s. 
‘The domes in these subse- 
quent examples being so 
much smaller, it became 
necessary to obtain space 
in another way, and this 
was done by increasing 
the area beyond the arches carrying the dome in 
the four directions, so that the church took the 
plan ef a Greek cross. 





Fig. 19.—Caprran From 
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It is this arrangement of plan which was adopted 
’ inthe tenth and eleventh centuries for the church 
of St. Mark’s at Venice, said to have been copied 
from St. Mark's at Alexandria, and which betrays, 
throughout, its Byzantine origin: here the projecting 
limbs were made equal in size to the crossing, and 
were surmounted each by adome. The decorative 


marbles there employed were principally taken from ° 


other buildings in the East, and the interior is 
lined with mosaics which still constitute the great 
glory of that building. 

In Ravenna, also in Italy, we come again to 
Byzantine work, and in the church of St. Vitale we 
have a church which bears a certain resemblance 
to St. Sergius and Bacchus already referred to, 
viz, © dome carried on eight arches. In the 
churches of St. Apollinare in Classe, St. Apollinare 
Nuovo, both in or near Ravenna, we have two 
churches of the basilican type whose walls and 
apse are covered with Byzantine mosaic. 

The influence of Byzantium was felt in many 
parts of Italy and Sicily, its mosaics are found in 
many of the older basilican churches of Rome, and 
even in a portion of France, at St. Front de Peri- 
gueux, and in the domed churches of the Charente, 
we find domes all of which were indirectly derived 
(probably from the settlement of Greek artists) 
from Byzantium or Venice, for the church of St. 
Front is more or less a reproduction of St. Mark's 
at Venice. 


POLITICAL ECONOMY.—I. 

POLITICAL ECONOMY, ITS CHARACTER, NAME, AND 

METHOD — PRELIMINARY NOTIONS — WEALTH 

AND VALUE. 
POLITICAL Economy is the science which investi- 
gates the nature of wealth, and the laws which 
govern its production, exchange, and distribution. 
Wealth is any material thing which has an ex- 
change value—that is, which people desire suffici- 
ently to be willing to give something in exchange 
for it. 

The broad distinction between a science and an 
art is that a science tells us what happens under 
certain given conditions, and an art tells us what 
we ought to do—what conditions we must produce 
—if we want to effect a certain object. Every art, 
therefore, is based on science; but generally the con- 
ditions are so complex that it has to take into account 
several sciences, besides much knowledge which 
is not yet systematic enough to be called science. 
Thus the art of the engineer who designs a bridge 
implies considerable knowledge of the sciences 
of mathematics and physics and of the chemistry 
of the materials he employs; as well as a number 
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of special circumstances affecting this particular 
bridge—the nature of the ground in which the 
foundations are to be laid, the probable strain it 
will have to bear, sometimes the force cf the winds 
it may have to resist, and so on. 

Most sciences, if not all, have begun in arts; that 
is, knowledge was systematised for practical pur- 
poses before it was cultivated for its own sake. 
Geometry, for instance, grew up out of land-survey- 
ing, chemistry partly out of the art of medicine, 
partly out of alchemy, which was an attempt at an 
art of transmuting metals. Political economy, as its 
name shows, has had a similarorigin. “ Economy,” 
from a Greek word meaning the management of a 
household, came to mean the art of managing the 
means and resources on which the household de- 
pended for its subsistence. The Greek word is thus 
used by Aristotle. Political economy came to 
mean the same kind of art applied to the menns 
and resources of the nation. It was supposed to 
teach in what way a government can best promote 
the increase of the aggregate wealth of the nation. 
Adam Smith uses the term in this sense. His great 
work, ‘The Wealth of Nations,” first published in 
1783, was primarily an elaborate attack on the 
policy pursued up to that time by most European 
governments—known as the “ Mercantile System " 
—of manaying and controlling the wealth of the 
nation. We shall recur to this system presently. 
But Adam Smith opened up so many questions by 
his inquiry into the circumstances which are most 
fay ourable to the increase of the national wealth that 
since his time the conditions affecting the produc- 
tion, distribution, and exchange of wealth (which, 
as we shall sce, are to a great extent dependent 
upon one another) have been studied separately, as 
far as possible, from the practical business of 
promoting the increase of the wealth of a nation. 

Now, as a science, political economy is purely 
theoretical. It does not tell howto get wealth, nor 
does it decide what are the best systems of produc- 
tion, distribution, and exchange. It does not 
decide between the system of large estates and 
pensant proprietors ; between private ownership of 
the means of production, and that collective owner- 
ship of them by the community which is commonly 
known as Socialism; nor between the respective 
advantages of gold, silver, and paper as the medium 
of currency. And it need hardly be said that it 
does not treat of the special processes by which 
different kinds of goods are produced. It leaves 
that to writers on agriculture or manufactures. It 
deals only with the general conditions in the cir- 
cumstances of the nation which affect the produc- 
tion, distribution, and exchange of wealth. 

Thus under some conditions population will 
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increase to such an extent that there may be little 
more food available for its subsistence in the 
country than is absolutely necessary. Some ac- 
cident—a bad season for instance—may interfere 
with the production of food, and then there will 
be a famine. This was the case in Ireland in 1847, 
and has often been so in the East and parts of 
India. But under different conditions—as in the 
western United States between 1865 and 1880—the 
supply of food may increase out of all proportion to 
the population. Under some conditions, the more 
demand there is for a certain clasa of goods, the 
more expensive they will become. But in many 
other cases, goods actually become cheaper the 
more they come into use. The imposition of a par- 
tioular tax may ruin a whole trade, or drive it 
abroad. Political economy investigates the con- 
ditions under which these things happen. It docs 
not tell you how to bring about these conditions or 
keep them off, though, as in the last case supposed, 
it may suggest what ought to be done. But in 
judging what ought to be done in a particular case, 
a number of particular circumstances must be taken 
into account with which the science of political 
economy, dealing as it does with general principles, 
can have nothing to do, and cannot foresee. 

Thus the Factory Acts interfere with the supply of 
labour, and so it would seem that more wealth would 
be produced if they did not exist. But the states- 
men who passed them had to ask—Is it desirable 
that wealth should be produced at the expense of 
the health of some of the producers? And was the 
health of the producers, as a matter of fact, injured 
in this case? 

But though parts of political economy—par- 
ticularly those relating to the theory of value, 
currency, exchange, and banking—can easily be 
thas isolated and studied in the abstract, a great 
part of the science is too closely connected with 
urgent questions of daily life and politics to be 
completely disconnected from them. The theory 
of wages, of taxation, of rent, all touch current 
practical difficulties in our daily lives. And in 
books on political economy we shall find, if we look 
very closely, two aspects of the science—pure and 
applied. The theories of foreign trade and of 
value may be classed as Pure Political Economy, 
while chapters on peasant proprietors and slavery 
may be called Applied Political Economy. But in 
practice the text books do not observe this distinc- 
tion. 

It must be remembered that when we talk of 
“laws” of political economy, it must not be 
supposed that these laws are inevitable. A “law” 
in soience is only a statement of what always 
happens if certain causes are present, and if their 


influence is not counteracted by others. But a 
society is so complex that we can never be sure 
that there will not be counteracting causes present 
in geome particular case. For convenience’ sake we 
assume that there will not be, and express our 
assumption by stating the law as a tendency. 
Thus it is a “ law of political economy ” that popula- 
tion tends to increase faster than food. Population 
is observed to double itself in a certain period: 
the supply of food, with some rare exceptions, is 
not doubled in the same period, and certainly cannot 
go on multiplying at the same rate as population. 
But it does not follow that population must always 
actually be increasing faster than food, for famine 
or war or disease may in a particular case remove 
the surplus population, or the population may be 
few and industrious, and their land very fertile. 
Everyone who has tried chemical experiments will 
know how often they fail. There is some wetness 
or dirt or some other unforeseen cause present 
which makes some particular experiment go wrong. 
Social phenomena are far more complex than 
chemical, and depend partly on the human will— 
which introduces an indefinite degree of uncertainty. 

Much discussion has taken place as to the proper 
method of studying political economy. Should it 
be inductive or deductive? If it is inductive, we 
shall form our conclusions after a study of how 
governments and individuals have behaved in the 
past, of the systems of distribution and exchange 
that have actually existed. If it is deductive, we 
shall make assumptions as to what we may expect 
people to do under given circumstances, and then 
see how far the facts bear us out. In dealing with 
rent, for instance, should we start by examining the 
history of land tenure in all ages; or should we 
assume, what is not far from the truth in England 
to-day, that the landowner lets his land to a farmer 
who works it with his own capital and_ hired 
labourers, and that both landowner and farmer 
wish to make the best bargain they can for them- 
selves ? 

Hitherto the latter or deductire method has been 
that usually followed. It is only quite recently that 
the economic history of past times has been really 
known : ordinary histories do not notice facts con- 
nected with the life of the people in any detail, and 
these have to be hunted up from old account books, 
lists of prices, accounts of trade customs, histories of 
guilds, and the like. Until early in the present cen- 
tury there were no census returns, and the increase 
of the population could only be guessed. Hardly any- 
thing. again, was generally known as to the history 
of land tenure until within the last forty or fifty 
years. Even now much of the information on some 
suhjects—as to strikes for instance, or co-operation 
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—can hardly be obtained, save by personal inquiry 
among masters and workmen: it is only within the 
last twenty years or so that books dealing with the 
subject have been accessible. But before studying 
political economy by the inductive method we ought 
to know all about these subjects. Moreover, were 
we to use the inductive method alone, we should 
hardly know what to look for among the mass of 
facts. In investigating the Irish Land Question, 
for instance, we should be dazed by the multitude 
of details about head rents, and subletting, and the 
Ulster custom and so forth, unless we had some 
preliminary notion of the way in which the shares 
of the produce between landlord and tenant would 
be determined under much simpler conditions than 
actually occur. No scientific investigation was 
ever yet conducted without some such preliminary 
theory. It may prove right or wrong, as compared 
with the facts, but at any rate it enables the investi- 
gator to see his way into them. 

The deductive method takes its assumptions— 
on the whole—from the state of things existing at 
present in modern countries, especially in England. 
It leaves out of sight various special circumstances 
which modify that state, and assumes (1) that each 
man is a free agent, (2) that he is trying to get as 
much wealth as possible. Thus it leaves out of sight 
(for instance) the possibility of slavery, or of legis- 
lative interference with certain kinds of production 
or exchange, or of voluntary refusal by a workman 
to work overtime, and a multitude of other special 
circumstances. And it assumes that the produce 
of land is divided between three classes only— 
landowner, capitalist-farmer, and labourer. Of 
course, landowner, capitalist-farmer, and labourer 
are often the same person, as in the peasant 
proprietorships of France and the Channel Islands ; 
the English landlord often provides some of the 
capital in the form of buildings, etc. ; and the land 
is often mortgaged. But it is convenient to leave 
out these cases and to ask what will happen under 
simpler conditions than the reality. Again, suppose 
new machinery is introduced into a trade, which 
does work hitherto done by men, these men lose 
their employment and find their way into other 
trades, Often they have great difficulty in doing 
so; but this, though it is of vast importance in 
practice, may be overlooked till we come to prac- 
tice; and we may say that labour displaced by 
machinery tends to find its way elsewhere. It isa 
confusion between the theoretical and the practical 
aspect of the science that has led to its being called 
*“‘hard-hearted ” and “selfish.” Thus when an 
eminent manufacturer once said that he had dis- 
placed men by machines, and had “ left the men to 
those natural laws which govern society,” he showed 
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that he had ignored in practice oircumstances 
which ought to be ignored only while we are work- 
ing at abstract theory. 

There are special reasons for the form these 
assumptions have taken in the history of the last 
century. Governments then interfered very much 
with trade and manufacture, with the best inten- 
tions and very bad results. Under Louis XIV. of 
France methods of manufacture of cloth and silk 
were prescribed in great detail by the Government, 
so that in practice no improvements could be 
adopted by the manufacturer. And, to improve 
the revenue, there were all kinds of taxes and 
restrictions on the carriage of goods. The study of 
economic policy attracted much attention in France 
shortly afterwards, and these bad results were 
clearly seen. When Louis XIV.’s minister, Colbert, 
asked a merchant how he could best promote trade, 
the latter replied, " Laissez faire, laissez passer” 
(i.e., Jeave manufacture alone and let goods move 
about freely). And these words were a sort of 
motto of the new school. They are used in 
a somewhat different sense—" Let the Government 
leave things alone’—in current political discussion. 
So that some of the first modern students of 
economic subjects were strongly inclined to regard 
an ideal society as a collection of free individuals. 
Moreover, there were two main theories of govern- 
ment current at that time. (1) The State was a 
divine institution, and the King was a viceroy for 
God, bound to take atl possible measures for the 
good of his subjects, and to interfere as much with 
their freedom as might be good for them, just asa 
parent might with very young children. This was 
Louis XIV.’s theory, and in practice it did not work. 
(2) The State was a voluntary union of individuals 
(naturally free) for the protection of their lives and 
properties, but they ought to retain as much of their 
liberty as they possibly could. All the great political 
economists of the last century, and many in the 
first half of this, have been more or less biassed by 
this second theory. Of late years economic history 
has been so much studied (especially in Germany) 
that a reaction in favour of the inductive method 
has taken place. But inductive economists are apt 
to lose themselves in the masses of fact they have 
to deal with. The current method in France and 
England is still) deduction, corrected by reference 
to the actual facts. 

Political economy deals with the production, 
exchange, and distribution of wealth, and with the 
special effect produced on these procerses by the 
action of Government. But it does not (except 
incidentally) treat of the consumption of wealth, 
partly because that often involves complicated moral 
considerations which are best studied separately. 
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Wealth is any commodity which possceses an 
cachange value, 

Political economy is at the disadvantage that the 
terms it uses almost all have a popular sense as 
well as the stricter sense in which the economist 
uses them. In chemistry there is no doubt as to 
the meaning of “hydrogen” or “methyl”; in 
political economy not only does “ wealth” in 
ordinary language sometimes mean general well- 
being, but it sometimes includes and sometimes 
excludes physical advantages and even personal 
qualities. Thus the skill of a clever surgeon, or the 
strength of an athlete, might be said to be a very 
great part of their wealth. Economists are not 
agreed as to whether they will include or exclude 
personal qualities. We shall here exclude them, 
and adopt the most precise and restricted definition 
of wealth. We shall confine it to material com- 
modities which are capable of being exchanged. 
Thus the skill of a surgeon is not wealth according 
to this definition, because he cannot transfer it and 
get rid of it as he might do with a coat or a house. 

Economists have sumetimes disputed whether 
what is representative of wealth is to be classed as 
wealth. A mortgage-bond or a bank-note or a 
pawn-ticket derives all its value from the fact that 
it represents material commodities—coin or goods. 
Clearly there is no more wealth in the world simply 
because some document is created to represent 
some of what there already is. We shall therefore 
consider these simply as representing wealth, 
though we may for brevity sometimes speak of 
them as wealth instead of what they represent. 
Rights of way, the goodwill of a business, a copy- 
right, cause slightly more difficulty. But these 
have a value simply because they represent certain 
advantages for which people are ready to give a 
material consideration in coin or goods. We may 
therefore say that wealth is material commodities, 
having an exchange value. 

Value means either the utility of a thing, 7.¢., its 
capacity for satisfying desire—thus the utility of a 
cut flower is solely to give pleasure by its look and 
scent —or the quantity of other things which other 
people will give in exchange for that. “ Utility” is 
sometimes called value-in-use, but it must be borne 
in mind that it only means capacity for satisfying 
desire. A political economist who was a teetotaller, 
would still class beer ns wealth, because as a 
political economist he would only be confusing his 
subject if he brought the temperance question into 
it. If people buy drink, that is enough. “ Value” 
originally meant exchange value, and when stand- 
ing alone it always has that meaning in political 
economy. 

Now why has a thing an “exchange value”? 


Primarily, of course, because it satisfies a desire; 
but if it can be got for nothing, of course nobody 
will give anything for it. There must therefore be 
some labour or trouble necessary to get the thing ; 
that is, the quantity of it available must be limited, 
Concisely we may say that the two conditions of 
exchange value are wtility and limitation, or 
capacity of satisfying desire and difficulty of 
attainment. 

Now in most cases tho simplest way of overcom- 
ing this latter difficulty is to make or get some more 
of the thing; and supposing the “ utility” of the 
thing to remain constant, the exchange value will 
be proportionate to the amount of labour and 
material expended in making the thing—including 
the expenditure of raw material, fuel, the wear and 
tear of machinery, etc. But we may say that this 
material, fuel, machinery, etc., also depends for its 
exchange value partly on the amount of labour in- 
volved in getting it, partly on the wear and tear of the 
machinery used. And at every stage in the history 
of the material or machinery we shall find that more 
and more of its value seems traceable to labour. 
It is because the possessor has either worked for it, 
or given wealth which represents past work for it, 
that he insists, as a rule, on exchanging it, and does 
not give itaway. The more trouble it would take 
to get more, the higher value, other things being 
equal, he will put on the thing. Hence it is some- 
times said that “ wealth is only crystallised labour.” 

But this is far from being universally true. The 
site of a house in Cornhill gets more valuable year 
by year, though no labour has meanwhile been 
expended onit atall. For many years the pictures 
of most well-known artists fetched an increased 
price every time they were put up for sale in Eng- 
land. Wine “for laying down” can be purchased 
at perhaps 30s. per dozen ; but fifteen years hence, 
when it has matured, it will be worth 60s. Yet all 
that time it will have been simply lying still in a 
cellar. No labour will have been put into it save 
that of transporting it from the wine merchant’s to 
the purchaser’s cellar. And it would sell for no 
more just after it is transported there than just 
before. So clearly some of its value hereafter will 
not be due to labour. 

Economists who have regarded value as “ crystal- 
lised labour” have had to treat these cases as 
exceptional. But it is simpler and more correct to 
say that value is in no case due directly to labour, 
though in most cases it is due to labour iadirectly 
and in part. Primarily, a thing must be wanted, 
and the persons who want it must have some 
difficulty in getting it. This difficulty may often 
be lessened in practice by making more of the 
thing, and when this can be readily done the value, 
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2s a rale, may be measured by the cost of produc- 
tion—the labour and capital expended on making 
the thing. But it generally cannot be done at once. 

Economists therefore distinguish two kinds of 
value (and price, which is value expressed in 
money), market value and natural or normal 
value. Market value depends on the relation be- 
tween the quantity demanded and the quantity 
offered, or as it is put for shortness “on demand 
and supply.” Suppose that on a certain day the 
buyers in a certain market want 1,000 quarters 
of corn. They might, of course, “want” it, in 
the sense that they would be glad to have it, but 
not be prepared to pay for it; but this kind of 
demand does not count. It is only the “ effective 
demend ” of persons prepared to pay, or exchange 
something, for what they want which political 
economy takes into account. But suppose that only 
800 quarters are offered for sale, and that the buyers 
are prepared to give yesterday’s price, say 30s. a 
quarter, but the sellers, knowing that the supply is 
short, hold out for more. Now the buyers probably 
want the wheat in very different degrees. Some 
may be millers with urgent orders for flour, and no 
wheat to grind ; others may be ready to wait a day 
or two, or a week or two, till more comesin. Pre- 
sently an anxious buyer will offer 328. The news 
will spread and the sellers hold out for 32s. But 
perhaps only half the buyers care to give that 
price, but between them they will take the 800 
quarters. We shall then have 800 quarters de- 
manded at 32s., and 800 quarters supplied at 32s., 
because the price by rising has cut off some of the 
demand. That is, in order that the exchange may 
be complete—that there may be no buyers who are 
willing to pay the market price left unsatisfied, and 
no sellers left with stock in hand—the “ price must 
be so adjusted as to equalise demand and supply.” 

The “market price” then is the price arranged 
ata particular time by bargaining between buyer 
and seller. Forthe sake of simplicity pure political 
economy assumes (what is rarely the case) that the 
competition is perfect, that is, that each seller and 
each buyer knows what his competitors are doing : 
so that if one buyer offers 32s., every other buyer 
who does not find he cannot afford that sum, offers 
it as well, i.e. “ that there cannot be two prices at 
the same time in the same market.” 

But now, what guides the seller in selling? As 
a rule, he cannot sell below what his goods have 
cost him, nor can the producer sell to him for less 
than what they have cost him. What they have 
cost the prodacer—the labonr, the wear and tear of 
tools and machinery, etc., expressed in money— is 
this “cost of production.” So that in most cases 
the normal value depends on cost of production. 


Not, however, in all. If iron cost 80s. a ton to 
produce one year and only 78s. the next, it is clear 
that the makers of iron at the former price cannot 
stand out for 80s. New iron would be produced at 
78s, and sold for a trifle more, and no one would 
buy theirs at all. So they will have to sell at 
78s. 6d. or so and bear the loss—that is, normal 
value is dependent on cost of reproduction. 

In many cases there isnonormal value. A picture 
by Raphael is worth just what anybody likes to give 
for it. The buyer knows how much he wants it, 
and if he offers £20,000 for it that is his business. 
The picture being unique, there can bo no rival 
seller to bring down the price, though rival buyers 
may force it up. 

We may for the present leave the consideration 
of valuc, noting only that the difference in the 
difficulty of reducing the limitation, which is one 
of its two essential elements, has iinportant results. 
Some kinds of wealth, eg., the pictures by a dead 
artist, cannot possibly be increased. Most kinds— 
manufactured goods especially—can be increased 
practically to any extent, and the more demand there 
is for them, the more competition there is among 
their makers to undersell each other ; so that in- 
vention is stimulated, cheaper methods of manu- 
facture invented, and so with the increase of demand 
the supply may increase even faster and the price 
actually fall. But this is not so with agricultural 
produce. After a certain point increased produc- 
tion is attended with more than proportionately 
increased difficulty, because the Jand and its pro- 
ductive powers are limited. True, the raw material 
of manufactured goods is finite in quality, but its 
valne is 80 small usually in comparison to the total 
value that we need not consider how a rise in the 
first will affect the second. But clearly we cannot 
go on increasing the product of land at the same 
rate. How many gardens or wheatfields in England 
could supply more than twice or thrice as much as 
they do now by any imaginable method of cultiva- 
tion? We shall see by-and-by that this has im- 
portant results in connection with rent. 
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APPLIED MECHANICS —-IX. 
{Continued from p. 33 ] 

WORK REPRESENTED BY AN AREA—CURVES AUTO. 
MATICALLY DRAWN — WATT’S INDICATOR — 
MODERN IMPROVEMENTS — THE ([fNDICATOR 
DIAGRAM — INDICATED HORSE - POWER — EX- 
AM? LES. 

SINCE work is the product of two things, force and 

distance, it ix evident that it is such a quantity as 

can be represented by an area. This will readily 
be seen in the case where the force is constant, for 
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the ares is then a rectangle. Take any height 0B 
(Fig. 52), measured along a vertical line o P, of 
such a length that it shall represent the constant 
force to any convenient scale, and let the horizontal 
length 0A represent the distance through which 


P 


Fig. 52, 


the force acts, then the product of the two, or the 
work done by the force, is evidently represented by 
the area of the rectangle OACB. If 0B represents 
pounds and 0 A feet, the area will represent foot- 
pounds; in fact, every rectangular unit, which has 
for its base a length representing one foot and for 
its height a distance representing one pound, will 
represent one unit of work. The work done by a 
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variable force can also be represented by an aren. 
In Fig. 58 let the curve ED be auch that its ordinate 
at any point represents the amount of the force at 
the corresponding point of its straight path (repre- 
sented by 0D), then the area of the space included 
by the curve ED and the straight lines 0 E and oD 
represents the work done by the rariable force in 
question whilst acting through a distance repre- 
sented by 0D. 

Imagine the force to be that exerted by the steam 
on the piston of a steam engine. Suppose the 


piston, instead of moving as it usually does, to 
move forward by little steps, the pressure on it, let 
us suppose, remaining constant during each step, 
then suddenly changing to a different value and 
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Fig. 54. 


remaining constant for the next step, and so on. 
The piston and cylinder are shown in the lower 
part of the figure, and we may imagine each step 
to be represented by the equal distances a 4, be, etc. 
We may either assume that the pressure during the 
step ab is represented by ao or by am, in other 
words we may suppose the pressure to change at 
the beginning or end of the step. If the former 
assumption be made throughout, the sum of all the 
little rectangles will be too small ; and if the latter 
assumption be made, the sum of all the rectangles 
is a little too great, to agree with the 
real area included by the curve ED. Pro- 
jecting the little areas m p, » q, etc., across, 
we see that the difference between the 
sum of all the longer rectangles and the sum of all 
the shorter ones is equal to the area A B, the base 
of which 2 y is equal to ab, The real area then 
differs from the sum of either set of rectangles by 
a quantity less than the area of AB, which can be 
made as small as we please by diminishing each of 
the distances @ 6, bc, etc., sufficiently, or, what is 
the same, by dividing 0 D into a sufficiently great 
number of equal parts. In the limit, then, if we 
could take an exceedingly large number of parts we 
should find A B vanish, or, in other words, the work 
done by the piston, which is certainly represented 
by the sum of the rectangles in the case of the 
jerky motion assumed, is also represented by the 
area enclosed by E D when the motion and pressure 
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are such as we have in actual practice. If the 
piston in this case is one square inch in area, the 
curve ED will show the variation of the steam 
pressure per square inch, and the curves we have to 
deal with in actual practice do usually show, not 
total pressure, but pressure per square inch, or 
pressure per wnit area. 

Such a curve as we have here described is drawn 
automatically by a most ingenious and useful 
apparatus, which owes its existence to the inventive 
genius of the famous JamEs WATT. 


THE STEKAM-ENGINE INDICATOR. 

This instrument, as invented by Watt, had many 
defects, but it has now been improved so much as 
to give results of very considerable accuracy, 
and of very great importance. Watt’s instrument 
consisted of a cylinder @ (Fig. 54, part 4), in which 
a piston b worked loosely, being pressed downwards 
by a rather weak spiral spring. The piston-rod 
worked through a collar Dp, and had at its upper 
end a device for holding a pencil. The cylinder a 
was attached to the cylinder of the steam engine, 
and communication could be made between the 
two by turning the tap e. When the tap was 
opened, the steam pressed the piston @ up, com- 
pressing the spring until i¢s push equalled the total 
pressure of the steam on the little piston 6, which 
was usually made one square inch in area. In 
order that the pencil might draw the curve of 
pressure, a small movable frame with a sheet of 
paper on it was moved backwards and forwards in 
front of the pencil with a motion the miniature of 





Fig, 55. 


that of the piston of the engine. Thus the pencil 
moved upwards and downwards in accordance with 
the steam pressure, and the paper moved under the 
pencil in the same way as the main piston of the 


engine. These two motions taking place at the 
same time, the curve 4 4 was drawn on the paper. 
This curve not only showed how the pressure varied 
in the cylinder of the engine during the cycle of 





Fig. 56. 


operations, but it also gave by its areca a means of 
determining the amount of work done by the steam 
on the piston of the engine during that period. 

Part B of the same figure shows a modification 
introduced by McNaught, in which the payer frame 
or drum js cylindrical and surrounds the indicator 
cylinder, having a circular, instead of a straight- 
line, reciprocating motion, being pulled one way by 
a string attached to some part of the engine and 
brought back by & spring resembling the main- 
spring of a watch. 

The main defect of Watt’s indicator was its weak 
spring, which was necessitated by the fact that the 
pencil was attached directly to the indicator piston ; 
and hence if the pencil’s indications were suffi- 
ciently large, the piston had to move, or the sprirg 
yield, a good deal. This defect has been remedied 
in modern indicators by having the pencil attached, 
not directly to the indicator piston, but in such a 
way that it moves like the piston, though much 
farther. This will be understood from an examina- 
tion ef a good indicator, or the drawing of one, 
such as Figs. 55 and 56, which are an elevation 
and section of the Crosby Indicator, made bv 
the Crosby Steam Gauge and Valve Company, of 
Boston, U.S.A. 

The student will find it both interesting and in- 
structive to study the details of this excellent 
indicator, which we have shown in order that it may 
be compared with Watt’s. For high speeds and 
pressures, such as are used at the present day, 
Watt's indicator would be of no use. In this in- 
dicator, which we have not time to describe fully, 
but which will readily be understood from the 
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figures, the spring (shown in Fig. 57) is double and 
very stiff, one end being screwed into wings at D 
(Fig. 56), whilst the other end has a steel ball 
fitting a socket in the hollow piston-rod at G, 80 
allowing free motion and preventing sticking of the 
piston. Different springs are used depending on 
the pressures dealt with, the 
object being to have the dia- 
gram always of a convenient 
Bize. ‘ 

The way in which the mag- 
nified motion of the pencil is 
obtained will be seen from the 
figure, as well as the arrange- 
ment of the paper drum, which 
is controlled by a spiral spring. 

The student will probably 
wonder how a weak spring pro- 
duces its bad effect. Let him 
try an experiment by hanging 
up a weak spring and a strong 
one with a weight at the end of 
each. Now set them vibrating 
up and down, and it will be seen 
that the weak spring vibrates slowly but with swings 
of large amplitude, whereus the strong spring 
vibrates quickly and with short vibrations. If the 
weuk spring gets a sudden motion, as it does in the 
indicator when the steam enters it, it vibrates 
slowly, making perhaps two or three vibrations 
whilst the pencil traces out its curve, and hence 
producing a figure which is useless; whereas the 
strong spring makes a large number of small vibra- 
tions which only produce ripples on the real curve, 
and do very little harm. We may refer to this more 
fully when we come to the lesson on spiral and other 
eprings. 

What we are more concerned with in this lesson 
is how to translate the record of work given by 
such an instrument, or, in other words, how to find 
the indicated horse-power from the diagram. 
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THE INDICATOR DIAGRAM. 

The indicator diagram shown in Fig. 58 was taken 
from a steam engine, by such an instrument as we 
have described. This diagram was taken from one 
end of the cylinder of the engine, and therefore 
shows the work done on one side of the piston 
whilst it was traced out, that is, in a forward and 
backward stroke, or in one revolution of the crank- 
shaft, a similar diagram being obtained from the 
other side of the piston. 

One way of procceding to interpret the au 
would be to find its area, and knowing the vertical 
and horizontal scales used for pressure and travel, 
the work represented could be obtained. 
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It is usual to find the mean effective pressure of 
the eteam from the diagram, and then knowing the 
area of the piston and its average travel per minute, 
the work done per minute and the power are easily 
calculated. There are several methods of finding 
the mean pressure from the diagram ; we will only 
describe two. 

Divide the length of the diagram ov’ into, say, 
ten equal parts, and erect an ordinate at the centre 
of each part as in the figure. Measure the total 
length of these ordinates ; this you can easily do by 
marking off the ordinates consecutively on a strip 
of paper and then measuring the whole length in- 
dicated on the strip. Divide this length by the 
number of ordinates—in this case ten—the quotient 
gives the mean height of the diagram. Multiply 
this mean height by the number of pounds per 
square inch which one inch vertically on the 
diagram represents ; the product is the mean 
pressure required. Thusthe sum of the ordinates of 
the diagram represented in Fig. 58 was 9,3, inches, 
which divided by 10 gives the mean height of the 
diagram. The spring of the indicator was such 
that the pencil moved vertically on the paper one 
inch for a rise or fall of pressure amounting to 32 1b. 
per square inch, hence the mean pressure required is 


Vy, + 10 x 82 = 80 2 1b. per square inch. 
Let us now find the indicated horse-power of the 


Fig 58. 


engine, the diameter of the piston being 12 inches, 
length of crank 12 inches, speed 96 revolutions per 
minute. 

The total average pressure on the piston (neglect- 
ing the fact that the areca of the piston exposed to 
steam pressure is not the same on both sides) is 

80°2 x "7854 x 123 = B415°5 Ib.® 

The piston travels 2 x 12 or 24 inches each stroke, 
or 4 feet for everv revolution of the crank, and 
there are 96 revolutions per minute, hence the 
piston goes 96 x 4 == 384 feet per minute. 

The work done per minute is therefore 


8415°S x 884 foot-pounds, 


* The student probably knows that the area of o circle is 
‘7854 times the square of ita diameter, 
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and the power required is 
B416°5 x S84 
88000 

The student should carefully note the fact that 
it is only the distance the piston goes per minute 
under pressure from the steam or other working jluid 
that is taken as distance passed through in com- 
puting the work done. In a single-acting engine, 
for instance, the distance would be half that 
actually moved by the piston. 

The other method of finding mean pressure to 
which we referred consists in finding the area of 
the diagram—say, in square inches—by «means of a 
planimeter, or other method of measuring areas. 
Then since 

mnean height x length = area, 
the mean height in inches is found by dividing the 
areca in square inches by the lengthqwao’ in inches. 
‘The mean pressure can thus be obtained as already 
explained. 


= 30°74 horse-power, 


NUMERICAL EXAMPLES. 


The student is now in a position to work out a 
few examples. 

1. The mean pressure of the steam in the cylinder 
of a certain steam-engine is 26 lb. per square inch, 
the diameter of the cylinder of the engine 12 inches, 
length of crank 12 inches, and the speed 96 revolu- 
tions per minute; find the indicated horse-power of 
the engine. Answer, 34:2. 


2. The mean height of an indicator diagram is 
1} inches, the scale of the diagram being such that 
an ordinate one inch long represents a pressure of 
30 Ib. per square inch ; if the dimensions and speed 
of the engine are the same as in the last example, 
find the indicated horse-power. Answer, 59°22. 


3. An indicator diagram has an area of 4 square 
inches, the vertical scale of the diagram being the 
same as in the last example, and its horizontal 
length 3 inches ; if the piston of the engine from 
which the diagram was taken is 9 inches in diameter. 
the stroke of the piston 2& inches, and the speed 
120 revolutions per minute, find the indicated power 
of the engine. Answer, 43:18 horse-power. 


4, An Otto gas engine has a piston 12 inches in 
diameter, an 8-inch crank. speed 150 revolutions per 
minute ; the exploding gas doing work on the piston 
only during one stroke out of every four. If the 
mean pressure, as found from the indicator diagram, 
is 62-2 lb. per square inch, find the indicated power 
of the engine. Answer, 21°32 horse-power. 

5. A water-pressure engine with three cvlinders 
is worked bv water from an accumulator at a 
pressure of 700 Ib. per square inch; if the dismeter 
of each piston is 5 inches, stroke 1 foot, and speed 


55 revolutions per minute, find the “indicated ” 
horse-power of the engine, it being single-acting, 
and the water acting at full pressure on the piston 
throughout the whole stroke. Answer, 22°9 x 3. 
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ADJECTIVES. 
ITALIAN adjectives either terminate in o orine: 
as, pé-ve-ro, poor ; fér-te, strong. 

The adjectives terminating in o are of the mascu- 
line gender, and become feminine by changing 0 
intoa, The masculine adjectives of this class, in 
the plural, change o into i; and the feminine, a 
intoe; as ‘— 

RINGULAR, PLURAL. 
Il pé-re-ro ud-mo, the poor I pé-rert ué-mi-ni, the poor 
man wen 


La pé-vera dén-na, the poor Le pé-ve re dén-ne, the poor 
woman, wollen, 


The adjectives terminating in enre used for the 
masculine as well as for the feminine gender. 
They change eé into ¢ in the plural ; as :— 


RINGULAR, 
ay es ter-de, the green 


PIURAL, 
IT cap-pél-li rvéradt, the green 


La fo-glia ver-de, the green Le ee vér-di, the green 
leaf. leaves, 

Italian adjectives must agree with the nouns to 
which they belong or refer in gender and number ; 
as °*— 

Un ud-mo dét-to e ra-gio né-ro-le, a learned and aenasible man. 

U6 mi-ni dét-tc e ra-gio-né-voli, learned and sensible men, 

U-na dén-na ue via e pru-dén-te, a wine and prudent woman, 

QGucl-le don-ne sé no su-vie e pru-dén-ti, those women are wise 

and prudent, 

Méz-zo, when it means la me-ta, the half or 
moiety, in the singular, either agrees with the noun 
or remains unaltered, It must remain unaltered in 
the plural ; as :— 

Un é-ra e méz-za, or un 6 rae méz-20, one hour and a half, 

U-na lib-bra e méz-za, or u-ne lib-bra e méz-z0, one pound anc 

a half 

Du-e Ub bre ¢ méz-20, two pounds and a half, 

E-ra méz-20 mér-ta per lo epe-vén-to, she was half dead with 

fright. 

Of adjectives connected with and following each 
other, only the Jast agrees with the noun in gender 
and number; as :— 

Os-ser-ra-tid-nt stb-ri-co—cri-tl-che, Wiatorical and critical 
remarks 
Sti-dil pe-h-ti-co—le-gd li, political and legal studies. 

An adjective which refers to fra or‘more nouns 
of different genders takes the plural number and 
masculine gender ; as :— 

T’ud-mo ela dénena a6-no sog gét-t! dl-le stéa-ne posatd-nf, man 
and woman are Hable to the aame pansions. 

Gli dl-be-rio le vi-th Ju-ron di-strut-t€ dial-in gra-qmué-la, the 
trees md the vines were destroyed by tie hail 
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The adjectives bél-lo, beautiful ; grén-de, great, 
large; sdn-to, holy; and the masculine pronoun 
quél-lo, that, sometimes drop the last syllable. 
With reyard to this abbreviation, the following 
rules must be adhered to :— 

1. The above-mentioned words can only drop 
their last syllable when they precede a noun. 

2. The initial letter of this noun must be a con- 
sonant which is not the s impure. 

8, They take the apostrophe before nouns com- 
mencing with a vowel. 

4. They must never be abbreviated before nouns 
beginning with the s impure. 

§. Bél-lo and quél-lo only drop the last syllable 
in the singular and before nouns of the masculine 
gender. 

6. Grdn-de also drops the last syllable in the singu- 
lar and before nouns of the masculine gender ; but, 
in addition to this, it ma; lose its last syllable 
before a noun of the feminine gender, and also in 
the plural before nouns of both genders, 

7. Sdn-to only drops the last syllable before a 
proper name of the masculine gender and singular 
number, It must also immediately precede the 
proper name, 


Bub-no only drops its final vowel when imme- 
diately preceding a noun commencing with a con- 
sonant which is not the s impure; as :— 


Bun fi-glio, good son. Un tud-no ed o-ntesto vec-chio, 


a good and honest old man. 


In most cases, emphasis or euphony will be the 
best guide for deciding whether an adjective is to 
be placed before or after a noun; as :— 


Con ver-gd-gna e-tr-na, or con e-tér-na ver-go-gna, with eternal 
dishonour. 

Un ca-vdl-lo bel-Is-si mo, or un bel-ls-si-mo en-vril-lo, a very 
beautiful horse, 


Some adjectives have a different meaning, ac- 
cording to their position before or after a noun, As 
an illustration of this, a few of the most important 
phrases of this kind will be sufficient :— 


Un ga-lént'ud-mo, an honest man. 

Un ud-mo ga-lin-te, a genteel, polite man. 

E-gli a-wé-va prd-prio ve-sti-to, he had his own dress, 

Un ve-sti-to pré-prto, a neat, clean dress. 

Un gen-til nd mo, a gentleman by birth, a nobleman. 

Un ud-mo gen-ti-le, a well-bred, genteel, courteous man. 

It péd-ver ud-mo! qudn-to dé ve sof-fri-re, poor, unfortunate 
man! how much must he suffer, 

L'x6-mo pé-ve-ro, the poor man (opposed to rich). 


Adjectives frequently require a particular case or 
particular prepositions after them; as— 


Am-ma-ld-to, in-fer-mo di cér-po ¢ di d-ni-ma, sick In body 
and in mind. 

Con-tén-to del-la nia afr-te, satisfied with his lot. 

E-git mtd in-je-rid-re di ran go, he is my inferior in rank. 


Ad ventas, van-ldg- 


pce Am-breé- 
gio. 

Are, sd-no, 

Are as, 86-0 cost, 

Arm, bréc-cio, (pl. 
le brde-cia f). 

As, cd-me, 

Austrian, au-stri-a- 


Blue, a ei “nO, 


Book! tt li- ne {mn. 
Busiuess, of-fa-re, 
Carthage, Car-ta-yi- 


ne. 
Commerce, 
mér-cio. 
Contains, con-ti/-ne. 
Continually, con-ti- 
nua-mé-te, 
Coral, co-rdl-lo. 
Courage, co- rag- gio. 
Day, gior-nd-ta, f, 
Dear, cd-ro. 
Demosthenes, 
mé-ste-ne. 
Diamond, dia-nuin- 


com- 


De« 


Emerald, emer allo, 
English, "in. le-se. 
E atle,, e-pi stoola, 
Flower, fid-re, mn. 
For, per. 
French, fran ce.ne, 
Fruit-tree, « be-ro 
fritsti-fe-ro. 
Garden, giar-di-no. 
George, (ridr-gio. 
Godfrey, Gof-fré-do, 
Great, gran-de, 
Greek, gre-co, 
Green, vér-ce, 
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VOCABULARY. 


Grow, ytiiaia 

Had, a-vé-ra-no 

Happy, fe-li-ve. 

Has given me, mi 
ha do-ni-to, 

He had, é-gli éb-be, 

Horae, ca-rdl-lo. 

Hungarian, un-ghe- 


ré-se. 

Hyacinth, gia-cin- 
to. 

In the sca, in ma- 


re, mh. 

In which, nel qud-le 
(or in cu i) 

futerpretation, spie- 
ga-zid-ne, f. 

Lad, gid-va-ne, m. 

Large, grée-80,. 

Last year, /'dn-no 
scor-80. 

Life, vt-ta (with the 
genitive), 

Little tree, ar-bo- 
scél-lo 


Milan, Mi-ld-no. 

Now, «u-tlés-ao, 

One must have, bi- 
8b-gnu a-ve-re. 

Orator, 0-rTu-to-re, 
In. 

Out of, fud-ri di, 

Passage, pus-so. 

Paul, Po-lo, 

Pearl, pér-la. 

Peter, Pié tro, 


Precaution, cir-co- 
spe-216-ne, f. 

Precious stone, gemn- 
ma, f, (an. 

Prince, prin-ci-pe, 

Red, rvs-so. 

Rome, Ro-ma, 


Ruby, ru-bi-na, 
Sapphire, za/-,-10. 


EXERCISE 25 


Translate into Italian :— 


1. I love my brothers and sisters. 


Shape, for-ma. 
Shell, con-chi-glia, 
Small, pic-co-lo. 


Spanish, spa-gnus- 


Stephen, Sté-fa-no. 
Steck: prov-vi-gid- 


Su at sud-di-to. 
ub td le. 

Talent, di-spo-si-ztd- 
ne, f. 

Bhevacelae, Teo-dé- 
sio. 

There are, vi ad-no, 

There were, tro-vd- 
ran-st, 

Thought, pen-sié-ro, 

To learn evel ything 
with ease, dim- 
pa-rar tit-to fu- 
cil-mén-te, 

Town cit-ta, 

Transparent, did- 
Ja-no (or tras-pa- 
rén-te). 

Travelling, 


nen trdt-ta. 

Uncle, zt-o. 

War, gué r-rae 

Waa, é-ra. 

We have, ab-biua-mo. 

Weather, t/m-j0. 

White, didan-co. 

Who are loved, 7 
qua-li— vén-go-no 
a-md.-ti, 

Wine, vi-no, 

With one another 
tra di lo-ro, 

Writing, scrit-to. 

Yellow, gidl-la. 

You have, voi a-ve- 
te. 


viag- 


2. T love ulso 


my cousins (m.) and my cousins (f.). 3. I have 
received two apples and four pears from this 
gardener. 4. My cherries are very beautiful. 5. 
Hast thou watered thy flowers? 6. Thy brothers 
have bought two dogs, which are very faithful. 
7. My sisters have received two cats from our 
uncle; they are very pleased. 8. Our sisters have 
departed this week, and our mother is very sad 
9. Thy brothers have received two lead pencils 
from my cousin; they are my cousin's friends. 
10. I have bought at Milan four looking-glasses 
for my cousins (/.). 11. My aunt has sent her 
daughter to Rome. 


AUXILIARY VERBS. 

The conjugation of Italian verbs, compared with 
that of the English, offers the following pecu- 
liarities :— 

The personal pronouns f-0, 1; te, thou ; é-gli, éa-8e, 
he; él-la, és-ea, she; noi, we; réi, you; and é-gli-ne, 
és-8i (m.), él-le-no, és-2¢ (f.), they, may be omitted 
before the Italian verbs; because their persons, 
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with an unmistakable clearness, are expressed 
by the difference of their terminations: as, d-mo, 
d-mi, d-ma, a-mid-mo, a-ma-te, d-ma-no, 1 love, thou 
lovest, he (she) loves, we love, you love, they love, 
is equivalent to 4-0 d-mo, tu d-mi, é-gli (él-la) d-ma, 
ndi a-mid-mo, tdi a~md-te, é-gli-no (él-le-ne) d-ma-no. 
In two cases, however, even before Italian verbs, 
the personal pronouns are indispensable. In the 
first place, when they are required bv emphasis or 
contrast ; thus, f-0 v’en-tre-ro dén-trv, I shall enter ; 
noi er-rid-mo, n6i sid-mo in-gan-na-ti, e non toi, we 
are mistaken, we are cheated, not you. In the 
second place, in the singular, before the three 
persons of the subjunctive of the present, and also 
in the singular before the first and second person 
of the subjunctive of the imperfect, which are alike, 
the personal pronouns, for the most part, ought to 
be used to avoid confusion; thus, che t-0 db-bia, 
che tu db-bia, chié-gli dba. that I may have, that 
thou mayest have, that he may have, etc. 

The Italian conjugation has four tenses formed 
without the aid of auxiliaries, the present, the 
imperfect, the indeterminate preterite (pas-sd-to 
in-de-ter-mi-nd-to), and the future. 

The Italian language has several regular forms 
for the conjugation of its verbs. 


CONJUGATION OF THB AUXILIARY VERB ES-SE-RE, 
to be. 
1. INDEFINITE MOOD, 

Present, —fs-ne-re,! to be. 

Preterite. —Bis-se-re std-to, to have been, 

Future — Ba-se-re por 63-se-re, or a-ve-re ad és-se re, to be 
about to be. 

Present Particiwle.—Ens-sén-te, being, existing (obsolete). 

Preterite Partiviple.—sta-to (ning.), sta-ti (plur.), been. 

Present Gerund 2—Ea-sén-do, being. 

Preterite Gerund. -—Es-sén-do sta-to, having been. 

Future Gerund.—Es-sén-do per és-se-re, or a-vén-do ad 
és-ae-re, being about to be. 


Il, INDICATIVE MOOD. 
Present Teirse. Determinate Preterite.* 
Sing. 1-0 s0-no, Tam. Sing. f-o sé-no sta-to, J have 
bee 


Tu a6-i or ad’. n. 
E-gli (é8-s0) 6, Tu 8é-{ std-to. 
Si é, one is.)! E-gli é sta-to. 
Plur. Noi sié-mo. Plur, Noi sia-mo sta-ti. 
Voi sié-te. Voi sié-te xta-ti. 
E-gli-no (68-81) 80-no. E-gli-no (és-si)  86-no 
sta-ti. 
Imperfect or Simple Preterite.® Indeterminate Pluperfect.§ 
Sing. f-o é-ra, I was. Sing. I-o é-ra sta-to, I had been. 
Tu é-ri, é-ri sta-to. 
E-gli é-ra. E-gli é-ra sta-to 


Plur. Nai e-ra-va-nio sta-ti. 
Vol e-ra-va-te ata-ti. 
E-gli-no (és-si) é-ra-no 

ata-ti. 


(Si é-ra, one was, ] 
Plur, Noi e-ra-vé-mo. 
Vai e-ra-va-te. 
E-gli-no é-ra-no 
Indeterminate Preterite.® 
Sing. 1-0 fal, J was. 
Tu f6-sti. 


Determinate Pluperfect © 
Sing. 1-0 fii sté-to, I had deen. 


Tu page re 
E-gli fu. E-gii fu 
Plur. Noi tam-mo. Plur. Noi rrelelars “atdetl, 
Vai fo-ate. Vai fé-ste sta-ti. 
li-no fu-ro-no. E-gii-no fa-ro-no sta-ti. 


Conditional Present. 


Sing. t-o sa-ré-i'3 of aa-ri-a, 7 
Tu aa-re-sti.!* (should be. 


E-gli ali (él -la) sa-réb-be, or 


Plur. Nai ga-rein-mo. 
Voi ha-re-ate. 
E-gli-no sa-réb-be-ro, or 
ga-réb Lbu-no, or aa-ri- 


Future. 
Sing. l-o sa-rd,7 I shall be. 
Tu ga-ra-i. 
Egil aa-ra.@ 
Plur, Noi sa-ré-mo,® 
Voi sa-re-te,'0 
E-gli-no sa-ran-no.v 


a-no. 
Future Past. Conditional Pust. 
Sing. 1-o sa ro sta-to, J shall) Sing, 1-0 ua-ré-i uté-to, J should 
have bean. have been. 
ss aa-rh-i ata-to, Tu sa-ré-sti sté-to, 
E-gli aa-ra ata-to, E pli sa-rab-be ata-to, 


Flur. Nov sa rém-mo stati. 
Voi sa-re-te atd ti. Voi sa-ré-ate sta-ti, [tL 
E-gli no sa-ran-no sta ti. E-li-no ea-réb-be-ro sté- 
HI, IMPERATIVE Moop,! 
Sing. Si-i or si-a tu, be thou, Piur, Bid-mo nai, let us be. 


Plur. Noi su-ré-mo sta-ti, 


Non @s-se-re,* do not Slai-te vol, be ye. 
(thon) be. Si-a-no or eié-no é-gli-no, 
Si-a e gli, let him be. let them be. 


1V, BUBJUNCTIVE MQOD. 
Present. 
Sing. f-o sia, J may be. 
Tu siforsia. 
a 
E-gli 81 @. 
Plur. Not sia mo. 
Voi ela-te. 
E-gli-no si a-no or sié no, 


Sing 1-0 al a ta-to, 7 may have 
Tuasl-i, or ai-a ata to. [been 
E-gli si-a sta-to. 

Pho. Noi aia mo ata ti. 
Vol sid-te ati-tr. 
B-gli no af-a-no sta-ti. 


Imperfect. Pluperfect. 
Sing. f-o fos-a1, 7 might be. Sing. 1-0 fon-al std-to, J might 
Tu fos-si, Jucpe been. 
E-gli fis. se, Tu fia ai ata-to. 
Plur. Noi foa-si mo. E gli fon-ne atd-te. 
Voi fo-ste. Plur. Noi fos-m-ino até- tl. 


Vol [6 ate sta-tl. 


E eli no fos-se ro, , 
E gli-no fos-ae-ro sta-tl. 


1,—REMARKS ON THE INDEFINITE Moon. 

1. This is the most irregular of the Italian verbs, 
and, like the Latin verb ease, from which it is 
derived, it appears originally to have been formed 
from the fragments of several other verbs, for ad-no, 
é-ra, fui, are words taken from quite different roots. 
It has, moreover, many other forms used in poetry 
or in popular dialects. 

2. The Present Gerund, a peculiar form of the 
Italian verb, taken from the Latin, is wanting in 
the English, and must be periphrased by means of 
the particles while, whilst, since, when, after, as, 
because, etc. Sometimes, not always, its use coin- 
cides with that of the English participle. 


IJ.—REMARKS ON THE INDICATIVE Moon. 

1. The pronoun “one” is not of frequent use in 
English, while si is of the most extensive applica- 
tion, and has, strictly speaking, according to the 
sense of the phrase, the following meanings: people, 
they, we, you, a person or man, one. We have in- 
serted an example of its use in the present and 
imperfect tenses to enable the reader to apply it to 
other tenses at pleasure. 

2. The imperfect tense is commonly called pas-sd- 
to im-per-fét-to, or pas-sd-to pen-dén-te. The follow- 
ing sentence will show its use :-—Mi-o fra-tél-lo 
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gitan-ce nél-lo stés-20 tém-po che i-o gli scri-ré-ra, 
my brother came at the same time when I was 
writing to him. The word scrivera (was writing) 
is the imperfect, while giunse (came) is a different 
form of the preterite, which we shall call the 
indeterminate preterite. 

3. The indeterminate preterite tense is called 
indeterminate preterite, because the time elapsed 
may be a day, a year, a century, or any period of 
time, provided what was done yesterday or centuries 
ngo ix out of all connection with the present. It 
is, altornately with the imperfect, the tense most 
frequent in narrations, 

4, The determinate preterite mostly coincides 
with the English perfect, expressing a past as 
connected with the present time, which may be an 
hour, a year, a century, or any period of the longest 
or shortest duration. 

&. The indeterminate pluperfect is generally used 
to denote a past anterior to a determinate preterite 
(tempo passato prossimo) ; as, f-o a-vé-ra fi-ni-to il 
la-ré-ro qudn-do ¢ ve-nii-to Li-ca, 1 had finished 
the work when Luke came. 

G. The determinate pluperfect is used to denote 
a past anterior to an indeterminate preterite (tempo 
passaty remoto) that expresses some act or event 
closely following it. It is for the most part pre- 
ceded by the conjunctions poi-ché, when, since; 
do-po-ché, after ; au-bi-to ché, as soon ag; ap-pé-na, 
scarcely, just, no sooncr ; qudn-do, when, etc.: as, 
si-bi-to che ¢b-bi scrit-to la lét-te-ra, par-ti-i, as 
soon as I had written the letter I departed. This 
tense is wanting in English, as well as the indeter- 
minate preterite (tempo passato remote), 

7. In the singular the first person of the future 
of all Italian verbs has the open sound of 0 ; thus, 
6: as, a-me-rd, I shall love; te-me-rd, I shall fear ; 
dor-mi-rd, I shall sleep, etc. This person, more- 
over, has the grave accent on o in ald Italian verbs. 
Old poets appenr to have been no friends of ac- 
cenfed terminations, and often said sa-ré-e for 
sarod, and sa-rd-e for sara. 

8. The third person singular also of the future 
in all Italian verbs must have the grave accent 
above the a. 

9. In ald Italian verbs the termination -emo, when- 
ever it is the first person plural, must be pronounced 
with a close ¢; thus, -é-mo: as, par-le-ré-mo, we 
shall speak ; fa-ré-mo, we shall do, etc. 

10. In alt Italian verbs any persons terminating 
in -ete must be pronounced with a close e; as, fa-ré-te, 
you will do, ete. 

ll. Ft-¢-na, also fi-a-no, for sa-rdn-no ; and fi-a, 
also ft-c, for sa-ra, are, for the most part, used in 
poetry. 

12. The condition itself can only be expressed by 


the subjunctive of the imperfect (tempo passato di 
presente), or o€ the pluperfect (Zempo trapassato), 
generally preceded by se (if). These two sub- 
junctives in their use must strictly correspond with 
the two conditionals, 7.¢., the subjunctive of the 
imperfect goes with the conditional present, and the 
subjunctive of the pluperfect with the conditional 
past; as, s¢ ¢-0 stés-so nun v'an-dds-si, non ot-te-réi 
mi-i nién-te, if I did not go there myself, I should 
not obtain anything; se f-o stés-sv non vi fos-si an- 
adid-to, nun a-vré-i md-i ot-te-ni-to nién-te, if [ had 
not gone there myself, I should not have obtained 
anything. 

13. The termination -rei of all verbs has an 
open ¢, thus, -ré-i; as, a-me-ré-i, I should love ; 
cre-de-ré-i, 1 should believe; sen-ti-ré-i, I should 
feel, etc. 

14, The terminations -rés-ti, -rém-mo, -rés-te of 
this tense are, in point of pronunciation, alike in all 
verbs. Sa-ri-a-mo, for sa-rém-no, is poctical. 


III.—REMARKS ON THE IMPERATIVE Moon. 


1. A milder form of the imperative mood is the 
future tense, which particularly is in use when 
what is ordered is not immediately to be done, but 
after some other act; as, por-td-te qués-ta lét-te-ra 
dl-la po-sta, pi-i an-de-ré-te al-la spe-zie-riea, e€ 
pren-de-ré-te dii-e on-ce di Cht-na, carry this 
letter to the post, then you will go to the 
apothecary’s shop, and take two ounces of Peru- 
Vian bark. 

2. The infinitive with the particle nen before it 
is the negative form only of the second person 
singular in the imperative mood; ns, non an-dar 
ti-a, do not (thou) go away! non Jar qué-ste, do 
not (thou) do that! 


EXERCISE 26. 


Translate into Italian -— 

1. We are now having fine days continunall™. 2. 
Last year he had a large garden out of town, in 
which there were beautiful flowers and beautiful 
fruit-trees. 3. That book treats of the life of St. 
Stephen and of St. George, and in this there are 
interpretations of some passages from the epistles 
of St. Pan] and St. Peter. 4. Theodosius the Great 
died at Milan, in the arms of St. Ambrose. 6. That 
writing contains some beautiful thoughts on the 
advantages of commerce. 6. In this business, one 
must have great precaution and great courage. 7. 
Demosthenes was a great Greek orator. 8. He is 
a good boy, and shows great talent for learning 
everything with ease. 9. Pearls, large or small, grow 
in shells; and coral grows in the sen, in the form 
of small trees. 10. Godfrey has a large stock of 
Hungarian and Austrian wines. 
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CONJUGATION OF THE AUXILIARY VERB A.-I°R-2RE, 
; to have. 


I, INDEFINITE MOOD. 


Present.--A-vé-re, to have. 


Preterite.— A-vé-re a-vil-to, to hare had. 
Future.—A-vé-re ad a-ve-re, 66-80-re per a vé-re, to be about 


to have, 


Present Participle.—A-vén-te, having. 

Preterite Participle.—A-vi-to, had, 

Present Gerwnd.—A-vén-do, having. 

Preterite Gerund.—A-vén-do a-vu to, having had. 

Future Gerund,—A-vén-do ad a-ve-re, or es-sén-do per a-ve-re, 


being about to have. 


Il, INDICATIVE MOOD. 


Present, 
Sing. H0,' I have, 
Hi-i, 


Ha, 

Plur, Ab-bid-mo. 
A-vé-te. 
Han-no. 


Imperject. 
Sing, A-Vé-va, &-Ve-VO, or a- 
ve-n,? J Aad, 
A-ve-vi. 
A-ve-va or a-vé-a, 
Plur, A-ve-va-mo, 
A-ve-va-te. 
A-Ve-Va-nO or a-vé-a-no, 
Indeterminate Preterite. 
Sing. Eb-bi, I had. 
A-vé-sth 
Eb-he. 
Plur. A-vein-mo, 
A-ve-ate. 
Eb-be-ro. 


Determinate Preterite. 


Sing. H6 a-vu-to, J have had. 
Ha-i a-vu-to, 
Ha a-vu-to. 

Plur. Ab-bid-ino a-vu to. 
A-vé-te a-vil-to, 
Han-no a-vu-to. 


Indeterminate Pluperfect. 
Sing. A-vé-va a-va-to, J had 
had, 

A-ve-vi a-vn-to, 
A-Ve va avutn. 

Plur, A-ve-va-mo a-vit-to. 
A-Ve-\4-te a-vil-to, 
A-Ve-Va-no a-vu-to, 


Determinate Pluperfect. 

Sing. Eb-bi a-vi-to, [ had hai. 
A-ve-sti a-vu-to. 
Eb-be a-vu-to. 

Plur. A-vém-mo a-vii-to. 
A-veé-ste a-vii-to. 
Eb-be-ro a-vu-to. 

Future, 

Sing, A-vro, I shall have. 
A-vra-i. 

A-vra. 

Flur. A-vre-mo, 
A-vre-te. 
A-Vran-no. 


Future Past. 

Sing. A-vro a-vu-to, J shall have 
A-vr0-i a-vu-to. [had. 
A-Vrh a-vu-to, 

Plur, A-vre-mo a-vu-to,. 
A-vre-te a-va-to, . 
A-Vran-no a-vu-to. 


Conditional Present. 
Sing. A-vre-i or a-vri-a, J should 
A-vre-sth, hare, 
A-vréb-be or a-vri-a. 
A-Vrein-mo,. 
A-vre-ste. 
A-vréeb-be-ro, a-vréb-bo. 
no, OT a-VIl-a8-no, 
Conditional Past. 
Sing. A-vré-i a-vu-to, I should 
have had, 
A-Vre-stla-vul ta, 
A-vréb-be a-vu-to, 
Tlur, A-vrem-mo a-vi-to, 
A-vre ste a-yii-to. 
A-vréb-be-ro a-vu-to. 


TH, IMPERATIVE MOOD. 


Sing. AD-biorAb-bia, have thon, 
Non a-vé-re, do not then 
hare, {herr, 

Ab-tia, let him (or hii) 


Plur. Ab-bia-mo, let us hare. 
Ab-bia-te, have you. 
Ab-bia-no, let thom have. 


IV. SUBJUNCTIVE MOOD 


Present. 

Sing. Ab-bia, J may hace. 
Ab-hi or ab-bia. 
Ab-bia. 

Ilur. Ab-bia-mo. 
Ab-bié-te. 
Ab-bia-no. 


Imperfect. 
Sing. A-vés-ai,! J might have. 
A-vén-si.? 
A-vés-ne. 
Plur. A-vés-si-mo. 
A-vé ste. 
A-vés-se-ro, 


Past, 
Sing. Ab-bia_ a-vato, Io may 
have had. 

Ab-bia or ab-bi a-vil-to. 
Alla a-vi-to. 

Plur. Ab-bia-mo a-vn-to. 
Ab-hbia-te a-vu-to, 
Ab-bia-no a-vu-to. 


Pluperfect. 
Sing. A-vix-ai a-vi-to, I might 
have had, 

A-vVén-ai a-vii-to. 
A-V68-Re a-V1-f0, 

tr, A-vés-ai-mo a-vii-to. 
A-vé-nte a-vil-to. 
A-vés-8e-ro a-viui to, 


I. REMARKS ON THE INDICATIVE Moon. 


1. The purists write 6, ai, a, and anno in the place 
of ho, hai, ha, and hanno, as mentioned already. 
Baretti says: “They save some ink by so doing.” 

2. The terminations of the imperfect tenses of all 
Italian verbs in -era have a close e—thus, -é-ra ; for 
example, fa-cé-ra, | did; di-cé-va, I said, eto. Va 
is the termination of the first and third person, and 
-vé of the second person singular in the imperfect 
tense of all conjugations. 


II. REMARKS ON THR SUBJUNCTIVE Moop. 


1. The imperfect tenses of the subjunctive mood, 
and of the second conjugation (to which arere 
belongs), ending in -essi, always have a closee - 
thus, -és-si ; for example, te-méa-si, I might fear; 
cre-dés-si, Imight believe ; etc. 

2. Avessi, thou mightest have (or with se—ac tu 
avessi, if thou had), is exclusively of the subjunc- 
tive mood; while «resti, thou hadst, is exclusively 
of the indicative mood and of the indeterminate 
preterite. 


KEY TO EXERCISES. 
Ex. 20.—1. I do ft for pleasure, and not asa duty. 2. Ttook 
him for an honest nan. 3. I speak for your prout. 4. Out of 
regard for the friend. 5. He prevailed on dim by means of 


threats. 6. He suffers on his account. 7. Many came to hhin 
for advice. 8, He comes every day. 0, T aay so for your 
good, 10. I, for my part, should be of opinion. 11. Ab! ar, 


for merey’s sake do not ruin me. 12. They died tn the villas, 
in the flelds, by the roads, and in the houses, by day and by 


night, 18. Thad well nigh fullen. 14, By his advice. 15, He 
was buried for dead. 

Ex. 21.—). The good fathers and good mothers, 2. The 
houses of this town are very high and very beautiful. 38. This 


poor man is always satiatied 4. Our uncle's daughters are 
very pleased. 5. Henry's mother loves flowers and children, 
6. John’s friends have arrived, 7. My sister's friends have set 
out for Rome. 8 The trees in our garden are still very sinall. 
9. These men are always dissatished. 10, My cousin’s exercises 
are easy, but iny brother's exercises are very difficult. 11, Your 
cousins are rich, but vour sisters are very poor. 12. Hast 
thou seen the trees and flowers in our garden ? 


Ex, 22.—1. Git amfei di mio zio sono ricchissiml, 2. Ho 
gpesso Veduto questi uomini. 3. 1 fanciulli della nostra giar- 
dinicra sono ragionevoli. 4. Abbiamo trovato le sorelle d'En- 
rico nella chiesa, 5. I vostri tems: sono difficili, mai tem di 
Luigi sono molto facill. 6. Avete vol ricevuto questi bel flori 
da Giovanni? 7. Ho ricevuto da mio zio un tenperino g venti 
penne, 8. Questa signora ha sette figluoll. 9. Questo nome 
ha quattro figlie due figlie, che sono molto ragionevoli. 10. 
Abtbiamo ricevuto cinque lettere da nostra zia. 11, Hinfo amico 
ha trovato un temperino e otto penne. 12. Cinque via quattro 
venti. > 


Ex. 23.—1. Mentz, atown on the Rhine. 2. Frankfort on 
the Maine, 3. In the very act. 4. I promise you upon my 
faith. 5. Upon this carth. 6. Upon some table. 7. I should 
not be able to give you an answer upon sucha point. 8, The 
trunks are on the carriage. §). He has wept over his mis- 
fortune. 10. He has no claim whatever on my gratitude. 11. 
You may rely upon my word. 12, The house faces the street. 


96 THE 


13. At the break of day. 14. Towards evening. 15. At mid- 
night. 16. Among friends one may speak unreservedly. 
17. The most unfortunate among fathers, 18. That must re- 
main between us; we mast keep it to ourselves. 19. I sald 
within (to) myself. 20, He will come within ten days. 

Ex 24.1. I miei fratelli sono tristissimi. 2. Haitu veduto 
i nostri bicchieri ele nostre bottigiie? 
8. Dove sono {i vostri fazzoletti ed i 
nostri? 4, Ho dato a questo povero 
fanciullo le mie penne e le tue. 5. 
Mio padre ha venduto! snoi cani ed 
fiutel. 6, Avete vol anche venduto i 
vostri? 7. Tua moglie ha comprate 
dieci bicehterl, e quattro bottiglie per 
sua figila, 8. Tutte queste bottiglie 
sono di nostro zio. 9. Amo tutti 
questi bef fori. 10. Penso tutti i 
giornta Carlo. 11, Ho veduto tutta 
la cittaé, 12. Luigin é partita con 
tutte le sue amiche, 


ACOUSTICS.—IV. 
[Continued from p. 41.] 


WAVE MOTION — LISSAJOUS' 
FIGURES — VIBRATION - FRE- 
QUENCY AND PITCH—RANGE 
OF THE HUMAN BAR~THE 
SIREN SCALES IN MUSIC— 
CONCLUSION. 

A sONOROUS vibrating body, 

such as a tuning-fork, vibrates 

with a motion which is very nearly a simple har- 
monic motion, which we may define as the motion 
of the projection of a point which moves uniformly 
on a circle, the projection being on a diameter of 


Fig. 85, 


the circle. A particle of air when transmitting a 
simple sound, moves in a similar way. If a curve 
be plotted, connecting amplitude and time from any 
selected starting-point, the resulting curve will be 
of the kind known as a curve of sines, one 
of which is roughly represented in Fig. 85. We 
may remark in passing that if two such curves 
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be drawn representing respectively the motions 
corresponding with the transmission of two notes 
of, say, nearly the same vibration - frequency, 
and if the corresponding ordinates of these two 
curves be added, a new curve will be obtained, 





Fig. 36, 


which will show clearly the reason of “beats” in 
music. 

Two simple harmonic motions can be combined, 
and it would be easy, did space permit, to give a 
graphic method of drawing the resulting figure. 
Lissajous did this optically. He caused a beam of 
light to fall on asmall mirror attached to the prong 
of a tuning-fork, the beam after reflection passing 
on to another mirror fixed to the prong of another 
fork which vibrated in a plane at right angles to 
the plane of the first, the beam being then thrown 
upon a screen. The arrangement is shown in 
Fig. 36. The resulting figure depends, of course, 
on the ‘elation between the vibration rates of the 
two forks, i.e., between the notes produced by them. 
Fig. 37 shows some of the figures produced when 
the forks give such simple combinations as unison, 
octave, or fifth. Similar curves have been obtained 
by mechanical contrivances which combine two 
simple harmonic motions. 


VIBRATION-FREQUENCY AND PITCH. 


The question now suggests itself, how many vi- 
brations per second are necessary to produce a given 
tone or note? Duhamel roughly computed this 
by counting the number of vibrations per second 
made by a fork which emitted a certain note. His 
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method was to attach a light style to the prong of sound or note. When a note of a certain pitch was 
the fork, and let the style trace a sinuous line ona _— obtained, the rate of revolution of the wheel B was 


determined by the speed indicator H, and 
hence, the number of teeth in B being 
_ - known, the number of vibrations per second 


was readily found. "nis was but a crude 
apparatus, and has 1 ow given place entirely 
to the siren, an instrument which has been 
brought to great perfection in the hands of 
such cminent men as Seebeck, Helmholtz, 
and Koenig. The essential parts of the in- 
strument, as devised by Cagniard de Latour, 
are shown in Fig. 40. It consists of a wind- 
chest, the top plate of which has a certain 
number (generally 15) of equidistant cylin- 
dric holes ranged ina circle round it. There 
is a circular disc just over this; this disc 
being freely mounted on a vertical axis and 
having the same number of holes in it simi- 
larly placed, the holes being inclined in 
different directions in the disc and plate. 
Hence, when the wind issues with force from 
the wind-chest, the disc is caused to rotate 
by the wind impinging on one side of the 
sloping hole in the disc. The instrument is 
driven by means of bellows, and as the 
Fig. 37. disc rotates, a number of puffs of wind 
are emitted, owing to the alternate open- 
smoked cylinder which rotated with a known speed. ing and closing of the set of double holes. These 
The apparatus is shown in Fig. 38. It is calledthe puffs give rise to a note which is higher in pitch 
vibroscope. The total number of waves traced in us the speed of the disc becomes greater. 


one revolution, divided by the time in seconds 
occupied in completing the revolution, will give the 
number of vibrations per second of the fork. The 
difficulty seems to lie in maintaining a constant rate 
of rotation, and hence acoustical methods have been 
resorted to with greater success. Optical methods, 
like those of Messrs. Clarke and McLeod already 
referred to, afford extremely deli- 
cate tests of minute differences in 
pitch due, say, to rise of tempera- 
ture, ; 
As acoustical methods are more 
general, we shall briefly refer to 
some of them. 

A very rough method was de- 
vised by Savart, and is shown in 






Ss 


Fig. 39. It consists of two wheels, 
A and B, mounted in a frame, the 
larger, A, being turned, and hence 
producing a rotatory motion of the 
toothed wheel B driven by it. A 
piece of card fixed to the plate E 
touehed the teeth of this wheel, 


ahd hence was set in vibration as the wheel revolved, 
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Fig. 38. 


The axis of the revolving disc is furnished with 


these vibrations giving rise to a more or less musical a counter which can be thrown in or out of gear at 
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pleasure by pressing one of the buttons seen near 
the top of the instrument; thus the number of 
revolutions per second corresponding with the emis- 
sion of a steady note is observed, and the number of 


A < . Oe <b ote, tL oem: 
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puffs will be 15 times this if there are 1§ holes in 
the circle. Each revolution therefore gives rise, in 
this case, to 15 vibrations, and the number of 
revolutions being 
known, the number 
of vibrations per 
second can easily be 
I 43 | determined. 

a ae Helmholtz’s more 
{ complicated appar- 
atus is shown in 
Fig. 41. 

Dr. Koenig has 
constructed an ex- 
ceedingly elaborate 
siren for his re- 
searches on the 
phase relations of 
different tones. It 
is shown in Fig. 42.* 
On a single axis are 
mounted no_ less 
than 16 brass discs 
cut at their edges 
into sinusoidal 
wave-forms. These represent an harmonic series of 
16 numbers of decreasing amplitude. Against the 
edge of each of the 16 discs wind can be separately 
blown through a slit. This instrument, therefore, 
furnishes a fundamental sound with its first fifteen 
pure harmonics. Any desired combination can be 
obtained by opening the appropriate stops on the 
wind-chest, and there are ingenious arrangements 


1 | 
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T Fig. 40. 


* By the kind permission of Dr. 8, P. Thompson, F.R.8., 
this figure is copied from the report of his lecture already 
referred to. 


for varying the phases of any of the separate tones 
by shifting the positions of the slits. 

In this way Dr. Koenig made very valuable re- 
searches on the connection between difference of 
phase and intensity, and other 
matters connected with the physical, 
basis of music, which are, however, 
beyond the province of the present 
lesson. 

The question may now be asked, 
how many vibrations per second are 
requisite in order to produce a dis- 
tinct musical sound? To this we 
cannot give a decided answer, since 
different ears are found to vary con- 
siderably in their power of appre- 
ciating sounds. To ascertain the 
limit, Savart slightly modified his 
apparatus, removing the toothed 
wheel, and substituting for it an 
iron bar, which passed between two thin wooden 
plates, so placed as almost to touch it. When the 
bar passed between them, a grave sound was pro- 
duced by the displacement of the air, and he 
imagined that a distinct but very deep sound could 
be perceived when the number of these pulsations 
was about 12 or 14 per second. Other observers 





have placed the number as high as 32, while some 
place it as low as 8. 

The upper limit to the number of vibrations that 
can be heard also varies very considerably. It 
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depends partly upon the intensity of the vibrations 
and their amplitude. Some place the limit at from 
20,000 to 24,000 vibrations per second ; there seems, 
however, little doubt that a sound corresponding to 
38,000 vibrations is audible to most ears. By 
experimenting with very acute sounds, Dr. Wollaston 


Fig. 42. 


found that the limits of hearing in different people 
varied greatly. He sounded a series of small pipes 
In succession, before a number of people, and found 
that frequently the ascent of asingle note produced 
to some the change from sound to complete silence ; 
and while some experienced a sound of penetrating 
shrillness, others were quite unconscious of any 
sound whatever. 

There are in Nature sounds so shrill that they 
are beyond’ the hearing of many people: thus, for 
instance, the needle-like cries of the bat are un- 
heard by many ; some, too, fail to hear the chirp of 
the cricket. 

We may say, then, that sounds which the ear 
can distinguish range between 14 and 40,000 vibra- 





tions per second. The practical range of musical 
sounds is, however, much more limited. The 
deepest sound produced by any musical instru- 
ment appears to require about 28 vibrations, 
and the highest note, which is probably the upper 
D of the piccolo flute, requires 4,752 vibrations. 
For ordinary purposes, however, 
the range is from 40 to 4,000 
vibrations, that is, a compass of 
about seven octaves. 


STANDARDS OF PITCH. 

Old pitches were flat. For in- 
stance, the pitch adopted in 
Handel's time was probably from 
C 500 to C 512; what is known 
as Handel’s C being probably 
about C 500. Then we have the 
French normal pitch of C 514 to 
C527 of about forty years ago, 
the pitch rising to what has been 
called the medium pitch of C 520 
to C 536. Our imodern high 
pitches arc above 536. 


QUALITIES OF MUSICAL BOUNDS. 

In musical sounds there are 
three distinct quahties which we 
may observe; these are :~ 


1. The pitch of the note. 

2. Itu intensity. 

3. Its quality; or, an it is 
technically termed, its timbre. 


The first of these has already 
been explained to depend upon 
the number of vibrations made 
by the sounding body in any 
given time. 

The intensity of the sound 
depends, not on the number of 
Vibrations, but on their amplitude, The harder 
we strike a sounding body, or the more vigor- 
ously we pluck a string, the greater will be the 
amplitude of the vibrations produced, and there- 
fore the greater the intensity of the sound. Our 
ears are, however, so constructed as to be more 
susceptible to sounds of high than of low pitch, hence 
a note of low pitch must have much more energy of 
vibration than a high one to appear equally loud to 
the ear. The loudness of two notes or sounds is not 
therefore measured exactly by the energy of the 
sonorous Vibrations at any point. 

The third quality of sound--namely, its timbre— 
is very difficult to explain; indeed, it is as yet but 
imperfectly understood. If we strike any note— 
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as, for instance, middle C—on a piano, and then 
sound the same note on a flute oran organ, or utter 
it with the voice, we shall in an instant notice a 
great difference between the sounds. They all 
utter the very same note, producing the same 
number of vibrations per second ; perhaps all had 
exactly the same intensity, but yet there is a differ- 
ence, which at once renders itself manifest. This 
is known as the timbre. The quality and shape of 
the sounding body, and many other points, which 
are only practically important to musical instrument 
makers, influence this greatly. Tyndall, in hip 
admirable “Lectures on Sound,” to which we are 
indebted for several facts and which we recommend 
all our readers to study, employs the word “ Clang- 
tint” (the equivalent of the German Alangfarbe) 
to represent this quality. It seems to depend upon 
the form of the sound waves and upon the produc- 
tion of various other tones, in addition to the 
fundamental one. ‘These over-tones unite with and 
modify the vibrations produced. 

''wo musical notes are said to be in unison when 
both produce the same nuinber of vibrations per 
second ; it is quite immaterial by what instruments 
they are produced. Sounds may be produced by 
any number of vibrations ; it is found, however, 
that there isa series of notes arranged at certain 
fixed intervals which produce the most pleasing 
music. This series seems to depend on the natural 
constitution of the human ear, and is known as the 
Musical Scale, or Gamut. 

It consists of a series of seven notes, designated 
in England by the letters C, D, E, F, G, A, B, and 
on the Continent by the names wué or do, re, mi, 
Ja, sol, la, si. ‘The same series is then reproduced, 
each note being produced by double the number of 
vibrations. The annexed table will show clearly 
the relative number of vibrations required to pro- 
duce these notes. A second C is inserted to com- 
plete the octave :— 


RELATIVE NUMBER OF 





Namr, VIBRATIONS. 

C or do 1 
D , = re 
BK ,, mi. 
F ft. 
Gs, sel, 
= Fe ae } 

’ al, 
C “4 do, ; 





The first C given here is that known as middle 
©, and the number of vibrations for any higher or 
lower O can easily be found by multiplying or 
dividing by 2, 4, 8, etc., according to the number of 
octaves intervening. The C referred to above, in 
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connection with “standards of pitch,” is the last 
on this list. ‘The length of the sound-waves cor- 
responding to each note may easily be found by 
dividing 1,120 feet by the number of vibra- 
tions. 

By comparing the fractions above given we shall 
find that the intervals between the notes are nearly, 
but not quite, uniform. There are three different 
intervals represented by the fractions 8, 4°, and 48, 
and called respectively a major tone, a minor tone, 
and a major semitone or limma. The latter is the 
interval between E and F, and between B and C, 
and is not divided, as the other intervals usually 
are, by the insertion of intermediate notes known 
as flats and sharps. 

By sounding different notes simultaneously, we 
find that sume combinations produce a much more 
pleasing effect than others. The most pleasing 
result is attained when one is just an octave 
above the other, and consequently produces 
twice the number of pulsations. In this case, 
every other pulsation of the higher note corre- 
sponds with one of the lower. This interval is 
called an vctatre, because in the gamut any note 
is the eighth above the previous one of the same 


‘name. 


Next to the octave, the most pleasing chord is 
produced when three pulsations of the one note 
correspond to two of the other. This may be pro- 
duced by sounding together C and G, and is known 
asa fifth. If we sound G and the CU above it we 
shall obtain the combination known as a fourth, in 
which four vibrations of one correspond to three 
of the other. Both these are represented in 
Fig. 43. 

The other concords are known as the major third, 
in which the ratio is 6: 4, and the minor third, in 
which it is 6:5. 
These may _ respec- 
tively be produced =e ie 
by striking together 
Cand E, and E and 
G. When the num- 
bers representing the 


Octave, 2:1, 
be ee 
Firtn. 38: 2. 


ropeepepeey 


ratio are high—as . : ByailiA hae ens 
for instance, 13:14 [ ae l ne l _ I 
—we get unpleasant 

jarring sounds or Fig. 43. 

discords. 


A perfect chord is produced when three notes are 
sounded together whose vibrations bear to one 
another the ratio 4 : 5: 6. Illustrations of this 
may be obtained by sounding C, E, and G, or G, B, 
and D. 

Before concluding these lessons we must just 
briefly notice the construction of that most wonder- 
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ful and important of all acoustic instraments—the 
human ear. (See also “ The Organs of Senge.”) 

The external ear is so shaped as to convey the 
pulsations of the air to a circular membrane, known 
as the tympanum. Behind this is a small cavity 
known as the drum of the ear, across which there 
stretches a chain of four small bones. At the 
further side of the drum are two apertures, also 
closed by membranes ; through these the vibrations 
are conveyed to a remarkable cavity hollowed out 
of the bone. This cavity, which is known as the 
labyrinth, is filled with water, and the ramifications 
of the auditory nerve are distributed over its sur- 
face. In certain parts of it minute bristles project, 
and in another part we have minute crystalline 
particles called otolithes, all of which seem specially 
fitted to receive the faintest vibrations. A remark- 
able organ has further been discovered by Corti; 
this consists of a vast number of vibrating cords, 
each of which is apparently tuned to receive and 
render audible some special vibrations. The inti- 
mate structure of these delicate organs is, however, 
as yet but imperfectly understood ; further investi- 
yvation will doubtless serve to throw much fresh 
light on the whole subject; but the way in which 
external sensations of any kind are communicated 
to the brain is at present more or less a matter of 
speculation. 

We have endeavoured in the space at our disposal 
to bring before the reader the leading facts and 
laws of the science of Sound. We trust that the 
student has obtained from these lessons a good 
groundwork for, and a stimulus to,a more extended 
study of this interesting subject, and that the 
casual reader has found in these pages interesting 
and useful matter. 


MENSURATION.—I. 


MENSURATION is a comprehensive and general term 
signifving the determination of the extent both of 
lines, surfaces, and solids, and is derived from the 
Latin word mensura, a measuring; and it is our 
purpose to explain in the following chapters, as 
simply as possible, the rules by which the science 
is governed. 

In our treatment of Geometry (which is, after all, 
but a branch of Mensuration) we have explained 
what are the relations, proportions, and properties 
of lines and surfaces. Under the head of Men- 
suration we shall show the mode of estimating the 
lengths, surfaces, and capacities formed by lines 
and angles. And herein lies the difference bet ween 
the two subjects, for whilst Geometry simply 
treats of the general relations of lines and angles, 


Mensuration enters into the methods for deter- 
mining their length and extent in individual cases, 
Geometry providing us with the theories which 
Mensuration applies practically. 

In order to avoid repetition, we will refer our 
readers to our chapters upon Geometry for the 
definitions which are necessary to be understood in 
studying the subject of Mensuration. 

It will strike every person upon reflection that 
all measurements must be included under four 
distinct neads~: the first, of dines; the second, of 
angles, that is, of the inclination of two straight lines 
to each other which meet; the third, of surfaces, that 
is, of spaces included or shut in by lines, but devoid 
of thickness; and the fourth, of svlids, that is, of 
bodies possessed of length, breadth, and thickness. 
Everything possessed of magnitude can be classed 
under one or other of these four distinct heads, and 
we propose to adopt the order in which we have 
stated them in our consideration of measurements 
generally. 

And fitst as to lines. The measurement of lines, 
which at first sight appears a very simple process, 
is by no means so casy a matter as it appears. We 
are, of course, speaking not of approximate, but of 
correct measurement. It is by no means easy to 
ensure perfect uniformity—underiating equality— 
mn the Jength even of the self-same thing. The 
dimensions of al] bodies are affected in a greater 
or less degree by differences of temperature, and 
however minute this difference may be, yet when 
the body or instrument so affected is intended to be 
used as a standard or guide wherewith to measure 
other and longer lines, an error, however trifling, 
becomes speedily magnified until it has grown 
serious. 

Our national standards of measurement are on 
this account most scrupulously protected, and if 
required for reference must be used with the 
greatest caution, particularly as regards tempera- 
ture. 

It is not, however, necessary in the ordinary 
routine of business to be so minutely exact as, for 
instance, to bring a powerful microscope to bear 
upon the point where the rod, rule, or chain has to 
repeat itself in order to secure perfect coincidence 
at the point of meeting. Indeed, in the use of that 
valuable measurer of length, the Gunter chain—an 
instrument we shall have again to refer to—a man 
accustomed to the work will bring its back extremity 
so nearly to coincide with the point where the front 
end of the chain has touched, that after many 
hundred repetitions of the operation, a second 
measurement by calculation will detect but a few 
inches of difference. 

In measurements based on the Metric System, 
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which system is now adopted in all scientific work, 
the metre is the standard :— 


yosq Metre = 1 millimetre 


14, metre &— 1 centimetre. 
zy, metre = 1 decimetre, 
10 metres = 1 decametre, 

100 metros = 1 hectometre, 

1000 metres = 1 kilometre. 


In measurements of length, when the distance to 
be measured is trifling, recourse is had to a foot 
rule, a yard measure, or a ten-foot rod; but in 
longer distances, the measurement of land for in- 
stance, the Gunter chain is employed, for reasons 
which will be explained when we come to treat of 
land surveying. This chain consists of 100 iron 
links united by iron rings. The full length of the 
chain is 66 feet, consequently each link and its 
wccompanying ring is 98, of a foot in length, or 
7°92 inches. Every ten links from either end is 
distinguished by a brass label having one or more 
notches cut in it, the number of notches corre- 
sponding tothe number of tens from the end nearest 
it, and the middle or fiftieth link having a circular 
piece of brass attached to it. These marks are 
intended to save time and trouble in counting the 
number of any particular link from the extremity of 
the chain. 

Another point for consideration in measuring 
accurately a long line is to guard against any de- 
viation from its intended route. If it be a atraight 
line, the course throughout must be absolutely 
straight, and to accomplish this it will be necessary 
either to fix upon a given landmark of sinall lateral 
dimensions which lies exactly in the intended line, 
and to direct each successive extension of the chain 
upon this point by the eye from the back end of 
the chain, or previously to stake out by means of 
rods the line of route, and to be careful that the 
chain lies always evenly along that line. Inthe 
measurement of a curved line, the rods employed to 
stake it out must stand sufficiently close together 
as that an almost inappreciable difference shall exist 
between the straight lines which connect them and 
the curve of which they form 
a part. Correctness in mea- 
surement of lines is absolutely 
essential to correctness in the 
measurement of the spaces en- 
closed by them; this fact can- 

a not be too carefully borne in 
Fig 1. mind, 

Our next step is the con- 
sideration and measurement of the inclination 
of two atraight lines to ench other which meet — 
that is, of the angle formed by their meeting 
or intersection. Mensuration in this respect 
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is simply the application of aiithmetic to tri- 
gonometry. We shall not at present go deeply 
into the subject of trigonometry, but merely explain 
the rules upon which the mcasurement of angles is 
based. 

It is proved by geometry that the angles at the 
centre of a circle bear to one another the same pro- 
portion as the arcs, or portions of the circumference 
of the circle which the lines forming the angles cut 
off from it, do to one another. 

In Fig. 1, let BCD be a circle of which A is 
the centre, and let the line AB be drawn, and 
suppose it fixed, It is evident that, as from the 
centre of a circle any number of lines or radii can 
be drawn to the circumference, we can draw 
Ac, AC’ in any position we please, and thus form 
any number of angles BAC, BAC’ at the point A. 
Now the measure (or size) of these angles is esti- 
mated, not by the lines which form them, as AB, 
AC, AC’, but by the ares of the circle these lines 
cut off ; thus, the measure of the angle BAC is the 
arc BC, and so on. It is, therefore, only necessary 
to adopt some method of 
dividing these arcs in order 
to measure arithmetically the 


angles they represent. D B 
Now it has been decided 
that every complete — circle 


shall be considered as divisible 
into 360 equal parts, each of 
these parts to be called a degree; again, each 
degree shall be divisible into sixty equal parts, 
called minutes; and each minute into sixty equal 
parts, called seconds. The division can be carried 
further, but it is not usual to extend it beyond 
seconds. The signs by which these several 
divisions are recognised are --A degree, by °; a 
minute, by’; and a second, by ”; thus 23° 12’ 10” 
would read twenty-three degrees, twelve minutes, 
ten seconds. 

In the French method of reading angles, a right 
angle consists of 100 grades, a grade of 100 minutes, 
and a minute of 100 seconds ; thus 24° 7’ 95” would 
read twenty-four grades, seven minutes, ninety-five 
seconds. 

By the 10th Definition of the First Book of Euclid, 
it is stated that when a right (or straight) line 
standing upon another right line makes the adjacent 
angles equal to each other, each of these is called a 
right angle. This condition of two lines is shown 
in Fig. 2, in which the line Ac stands upon the line 
DB so as to make the adjacent angles BAC, DAO 
equal; and in this case each of these angles is called 
aright angle. Again, by the 14th Proposition of 
the First Book of Euclid it is shown that if ata 
point in a right line two other right lines upon 


Fig. 2, 
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opposite sides of it make the adjacent angles equal 
together to two right angles, these two lines shall 
be in one stmight line. So, by reference to Fig. 2, 
if at the point A in the line AC, the two right lines 
AB, AD upon opposite sides of it make the adjacent 
angles BAC, DAO equal to two right angles, the 
lines AB, AD shall be in one straight line ; and it 
has been assumed that in this figure these adjacent 
angles are equal to each other, and are equal totwo 
right angles. Therefore, the line DAB is a straight 
line, and as it passes through the centre of the circle 
BC Dit clearly bisects the circle, that is, it cuts it 
into two equal parts or hemispheres. From this we 
gather that two right angles together measure the 
number of degrees contained in half a circle, or 
390° = 180°, and hence one right angle measures 
Asu0 a 90°, 
a 
There is another fact our readers must bear in 
mind. It has been stated that the arc is the mea- 
sure of the angle ; but the measurement of this arc 
in degrees, minutes, etc., is quite independent of 
the size or radius of the circle of which it is the 
are, 
We will prove this. Let a (Fig. 3) be the common 
centre of the two circles, BC D and B’C’ p’, of which 
the circle B’C’ p’ is double the 
p’ diameter of the circle BC D, and 


K \ let the two straight lines ABR’, 


A Dv’ be drawn from A to cut 

S the two circles at BB’ and DD’ 

respectively. Assume the angle 

BAD equal to 609, then DB is 

Fig. 3. its measure: but evidently the 

angle B’AD’ is identical with 

the angle BAD, and is therefore equal to 60°, and 

B’ D’ is its measure. Hence, although B’ D’ is double 

the length of BD, it yet measures only the same 
number of degrees. 

Any two angles which together make up 90° are 
called complements of one another—thus 25° is the 
complement of 65°; and any two angles which 
together make up 180° are called the supplements 
of one another — thus 80° is the supplement 
of 100°. 

The next step will bring us to the consideration 
of triangles. This word, derived from the Latin 
triangulum, implies a figure having three angles, 
and which must therefore have three sides. It is 
at once evident that this subject introduces a third 
element of measurement, namely, surface, or super- 
ficies. We have treated of lines, the measure of 
which is expressed in inches, feet, yards, chains, etc. 
We have shown how angles are formed by lines, and 
have explained that the measure of angles is cx- 
pressed in degrees, minutes, etc. We now add a 
third element, namely, surface. So long as only 
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two straight lines were involved, we could include 
no definite space or surface within them, but the 
addition of a third line so as to form a triangle at 
once limits the lengths of the first two, and encloses 
a space. 

We will first glance at the relations which the 
several lines and angles of a triangle occupy with 
respect to each other, but must of necessity refer 
the student to our papers on Geometry for many 
introductory points connected with our present 
subject. 

Euclid has proved, in the 32nd Proposition of his 
First Book, that the three interior angles of every 
triangle are together equal to two right angles, that 


np 
A 


Fig. 4. Fig, 5. 

is, to 180°. Let the reader bear this fact in mind. 
Hence it follows that if the measures of any two 
angles of a triangle be known, the third angle can 
be found by simple subtraction. For instance, in 
the triangle ABC (Fig. 4), let the angle A BC equal 
75°, and the angle BCA equal 45°, the sum of these 
two angles will be 75° + 45° = 120°. Then subtract 
120° from 180° (the measure of two right angles), 
and the remaining 60° will be the measure of the 
angle BAC, 

There are some remarkable facts in connection 
with that particular kind of triangle called a right- 
angled triangle which we will state here, as being 
calculated to introduce the further consideration of 
the subject to our readers. 

In his 47th Proposition of the First Book, Euclid 
has proved the wonderful fact that in every triangle 
having one angle a right angle, i.c., 90°, the space 
enclosed by a square constructed upon that side of 
the triangle opposite the right angle is equal to the 
sum of the two squares constructed upon the other 
sides respectively. 

The thee sides AB, AC, BC may be called 
severally the perpendicular, the hypothenuse, and 
the base of the right-angled triangle A BC. 

Let ABO (Fig. 6) be a right-angled triangle, of 
which BAC is the right angle. Then a square 
constructed upon BC will equal in area the squares 
constructed upon the two sides:A B and Ac added 
together, The general formula, or expression, for 
this interesting problem is (referring to Fig. 5) Bc? = 
A B? + AC?, and therefore BC = /AB?+ Ac% In 
this case we suppose the lengths of A B and AC to be 
known, and from the above equation BC can be found. 
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Again, suppose BC and AC to be known, then by 
transposing the equation, and heeping the unknown 
side by itself, we have A B? = Bc? — AC?; therefore 
AB= /BO-Ac*; and so by another transposi- 
tion we can find AC, provided 
A we know the lengths of AB 
and BC. Hence we arrive at 
the general and important 
fact that in every right- 
angled triangle, if we know 
the lengths of any two of its 
sides, we can by simple cal- 
culation find the third. 

Now this fact can be made 
use of in a varicty of ways 
We must first refer the reader 
to the 4th Proposition of the Sixth Book of Euclid, 
in which it is state | and proved that in cquiangular 
triangles the sides about the equal angles are pro- 
portional. For instance, in Fig. 6 let the two tri- 
angles ABC and A’B’C’ be equiangular, the angle 
A being equal to the angle A’,B to B’, andctoc’; 
then AB is to A’ B’ as BC is to B’C’.. Again, sup- 
pose these triangles to be contained, the lesser 
within the greater, as shown in Fig. 7, and let B’ 
and B be the right angles. Now since the angles 
A’B’O and ABC are both right angles they are 
equal to each other, and the angle at C is common 
to both; hence the angle BAC is equal to the angle 
B’ a’C, and the two triangles have the sides about 
the equal angles proportional, that is, A’ B’ isto AB 
as B’C is toBC. But it is a well-known fact of 
proportion that whenever three quantities are 
known, the fourth can be found. Hence if a’ B’, 

k B’ oO, and AB be known, the 
length of BC can be found. 

This rule can be apphed 

to practical use in the fol- 


B Cc 


Fig. 6. 


K lowing manner :— 
Suppose we wish to as 
certain the height of a 


building whose base we can 

reach. Measure with a chain 

B or other suitable instrument, 

Fig. 7. a certain distance from the 

foot of the building. Then, 

at a certain distance from this point, and between 

it and the building, erect a perpendicular rod, 

whose length is known, and let it stand at sucha 

point as that the line of sight between the dis- 

tance measured and the summit of the building 

shall exactly pass over the top of the rod. 

Then measure the distance from the bottom of 

the rod to the above-named point, and by the 

rule of three the height of the building can be 
ascertained. 
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In Fig. 8 let BC represent any building whose 
height it is desirable to ascertain. Measurea given 
distance from B to A, of say fifty feet, then place 
the rod B’C’ at a certain point along the line 4 B, so 
that the line of sight from A to C exactly touches 
the point c’ of the rod. Let this point be at B’, say 





Fig. 8, 


fifteen feet from A, and let the length of the rod 
bc’ be twelve feet; then A B’ is to AB as B’C’ is 
to BC, or arithmetically — 

A B’ AB BC’ BC 

15 : 60 :: 12 : 40 


that is to shy, the height of the building is forty 
feet. 

Again, suppose a building whose height is known 
stands upon the edge of a river whose breadth we 
desire to know. Upon the opposite brink of the 
river fix a rod of a known height perpendicularly, 
and let the observer retire from the river until his 
line of sight from the ground level places the top 
of the rod in coincidence with the summit of the 
building. Then measure the distance from the foot 
of the rod to this point, and by the rule of three we 
obtain the breadth of the river. 

In Fig. 8 let BC be a building whose height is 
known to be forty feet. Let B’ B be the river flowing 
between the observer at A and the building. Then 
plant the rod B’C’ perpendicularly upon the brink 
of the river, and let A be the point where the line 
of sight AC strikes the top of the rod. Let the 
height of the rod be twelve feet, and the distance 
from A to B’ be found typ be fifteen feet ; then— 


BC’ AB BC AB 
12 #: 1 :: 40 : 60 


but A B’=15 feet, therefore B’B = 50 — 15 = 35 feet, 
the brendth of the river. 

So also in similar rectilineal figures of any 
number of sides, the several angles are equal, and 
the sides about these equal angles are pro- 
portional. 
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SPANISH.—IV. 
[Continued from p. 44.) 


INTERROGATIVE PRONOUNS. 
THE interrogative pronouns are the same as the 
relative, except that cual is used without being 
preceded by the article. They are not used in 
precisely the same manner; for in interrogations, 
guien always means who; cual, which; que, what; 
cuyo, whose ; as— 


4 Quien tiene bambre ? * Who ts hungry ? 
é Quienes tienen sed ° Who are thirsty ? 
¢ Cual de lus hijos esta alli? Which of the sons ts there ? 


What said the doctor ? 

What hat have you ? 

Whose books ave these ? 

Whose (or of whom) are these 
books ? 


¢ Que dijo el médico? 

4 Que sombrero tiene V. ? 

4 Cuyos libros son estos ? 

¢ Ve quien son estos libros? 


When the interrogative pronoun is governed by a 
preposition, the answer to the question must always 
be preceded by the same preposition ; as — 


¢ De quien son aquellos nifios? Whose are those children ? 


De Juan. John's. 
¢ Para quien lo hizo? Parala For whom dul he do it? For 

muyer, the woman. 

When what is used in ejaculatory interrogations, 
as, “What a fine day!” the indefinite article is 
omitted in Spanish; as— 


What a fine morning! 


; Que hermosa mafiana ! 
What a disgrace ! 


| Que desyracia | 

In Spanish all that is necessary to form an inter- 
rogative sentence is to place the interrogation mark 
before (inverted) and after the sentence. Thus, 
Juan tiene dinero, means, John has money; and 
{Juan tiene dinero? means, /las John money? It 
is, however, common (though not necessary) in 
Spanish, to place the nominative after the verb in 
interrogations ; as—j; Tiene Pedro dinero? ; tienen 
los pintores libros? Jlas J’eter money” have the 
painters books ? 

The auxiliary verb do is unknown in Spanish (as 
also in all the languages of “urope except the 
English), and all such expressic * as Joes John 
speak? do they love? how much do you ask a week? 
Peter did speak, must be rendered in Spanish by 
the simple form of the verb; as—; Habla Juan? 
jaman ellos? ; cuanto pide V. por semana? Pedro 
hablé; that is, sveaks John? love they? hon much 
ask you per weck? Peter spoke. 


VOCABULARY. 
Agua, water. Eupécie (f.), species, Quieren, (they) wish, 
Aziicar, sugar. sort. (they) want). 
Boton, buiton. Habla, (ke) speaks. Rico, rich, noble, de- 
Tice, (he) scya, Manteca, butter. lictous. 


Sehor, sir {ely. 
Sefiora, madam, lu- 
Bi; yes. 

Toma, (he) takes. 


Dicen, (they) say. Na, no, not. 

Dijo, (he) said. Pan, bread. 

Entienie, (he) Quiere, (he) wishes, 
understands. (he) wants. 


* Literally, this is, ‘‘ Who has hunger? ” 


105 


MODEL SENTENCSS. - 
¢ Quien tiene azucar? who has Que libro tiene V.? what 
Cf 


sugar ! wok hare you f 
éQuien habla Ingles? who 3 De quien es el tesoro? wh. 
speaks English ’ : 


to the treasure? 
{ Cual de losdos pintores tiene ;Qtuere au hijo pan, sefior? 
dinero? which of the tice 


does your son want bread, 
inters has money ? air? 
éQue dijo la hija del juez? No, sehor, mi hijo tlene pan, 
what suid the judge’sdaughter? — ‘no, ocr, my aon hus bread, 


EXERCISE 15. 
Translate into English :— 
1. ; Quien es bueno? 2. 
2 De quien son las casas? 
V.2) «6. y Quedijo V.? 6. 7 Que sombrero tiene V.% 
7. 1 Que tesoros hallé Pedro? 8. 4 Que lengua habla. 
el general?) 9. ;Que hombre es V.! 10. 3 Que 
hermosa muger! 11. j Quien quiere pan? 12. 
{Quien habla Espanol? 13. 7 Quien entiende eb 
Ingles? 14. ; Quien ama la verdad? 15. ; Quien 
entiende lo que Juan dice? 16. ; Que espécie de 
botones quiere V.? 17. ; Que espécie de aziicar tiene 
Pedro? 18. ) Que quieren VV.? 19. ; Que libros 
quieren los pintores? 20. ; Que dicen los jueces ? 
21. ) Que dijo el hermano del médico? 22. | Sefiora, 
quiere V. manteca? 23. 7 Entiende su hija de V. el 
Ingles, sefiora? 24. No, senor, ella no entiende el 
Ingles. 25. ; Cuyos botones tienen los criadas? 26. 
1 Quien tiene hambre? 27.7 Quienes tienen sed? 28, 
(Que espécie de cucharas tienen las hermanas de} 
Americano? 29. 1 Que quieren Pedro y Juan? 30. 
{Quien entiende lo que VV. dicen? 31. 7 Quien 
tiene pan? 382. 7De quien son Jos libros? 38. 
) Cual de los Franceses habla Espafiol 2? 34. ) Tiene 
V. dinero? 35. 7 Tiene V.) muchos libros? 36. 
yTiene ¢] libro hojas de oro? 37. yNo son sus 
amigos ricos ? 38. 7 Mis hermanos no son mas ricos. 
que los carpintcros de navio? 39. 7 Tienen los 
criados hambre? 40. 8), sefior, los criados tienen 
hambre. 


{ Quienes son ricos? 8. 
4. jCuyos libros tiene 


EXERCISE 16. 

Translate into Spanish :— 

]. Who is wise? 2. Who is rich? 8. Who are 
good?) 4. Who are culpable? 5. Who is strong? 
6. Who are robust?) 7. Of whom does John speak ? 
8. Of the physican. 9. Whose (ef whom) are the 
houses? 10, Peter's. 11. Whose books has Mary f 
12. Whose buttons have the male servants? 13. 
Whose spoons have my sisters? 14. Which of the 
two sons of the physician found a treasure in the 
road? 15. What say you? (shat says your wor- 
ship?) 16. What does John wish? 47. What do 
the judges say? 18 What hat have you? 19. 
What do you wish? 20. For whom did John write 
the letters? 21. For the Frenchwoman. 22. To 
whom (plur.) did John give the French? books? ? 
23. To the daughters of the judge. 24. What a 
woman! 25. What a beautiful city! 26. Who 
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wants sugar? 27. Who speaks English? 28. Who 
understands Spanish? 29. Who understands what 
Mary says? 30. What sort of spoons have my 
friends? 31. What do the women say? 32. Do 
you take water? 33. What did John’s sister say? 
34. Does your son spenk Spanish, sir? 35. Yes, 
madam, my son speaks Spanish. 36. Whose spoons 
has the female servant? 37. Whose hat has Peter? 
38. Whose buttons have the painters? 39. What 
books has Mary? 40. What bread have you? 41. 
Who is thirsty? (who has thirst?) 42. Who is 
hungry? 43. Are you (a) Spaniard? 44. Are the 
Spanish women thirsty? 45. No, madam, the 
Spanish women are not thirsty. 


DEMONSTRATIVE PRONOUNS. 


The demonstrative pronouns are este, this; ese, 
that; uquel, that. They are thus declined :— 


Singular. Plarad, 
MANCULINE, FR MININE, MASCULINE, FEMININE. 
Fate, oxta, thia. Exton, estas, — these. 
Exe, (RL, that. Mion, CHAN, those. 
Aquel, aquella, thut. Aquellos, — aquellas, those. 


There is also, in the singular number of each of 
these demonstrative pronouns, a neuter form, used 
when we cannot ascribe a gender to it ; viz, esto, 
eso, aquello, 

ste is used with what is near at hand, as, este 
hombre, this man (here) ; ese with what is somewhat. 
distant, as, exe hombre, that man (there); and 
aquel with what is still more distant, as, aquel 
hombre, that man (off there, yonder), When re- 
lating to time, cste is used with time present, ese 
with time past, and aquel with time still more 
distant ; as, “this (este) book which TI now have, 
that (ese) book which IT had last weck, and that 
(aquel) book which I had last summer, are valu- 
able.” 

Hs'e refers to the last mentioned of two things, 
and ese (or aquel) to the first ; as— 
El general y el capitan vinie- 


ron; ese (or aquel) es pru- 
dente, este es fatuo, 


The general and the enptain 
ceonu ; the former is prudent, 
the lutter is stupad, 

When este or ese comes before the indefinite pro- 
noun ofre (other), the former drops its final letter, 
and the two are joined, forming one word; as, 
estotro er estotrn, this other; estotros or estotras, 
these others ; esotro or esotra, that other; esotros or 
osotras, those others. 

If the objective case of the relative pronoun guien 
«whom) is used in such phrases as he ahom, she 
whom, him wham, etc., aguel must come before it; as, 
aquel & quien, he whom ; aquella a quien, she whom ; 
aquellos or aquellas 4 quienes, they whom; as— 


Aquellos contra quiencs pele- 
aron, 


When the relative pronoun of the objective case 


Those against whom they fought. 
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is not preceded by a preposition, the definite article 
is generally used instead of aquel, and is followed 
by the relative pronoun gue; as, el que, he whom ; 
la que, she whom ; los or las que, they whom, Thus 
it will be perceived that he whom may be rendered 
either, aquel 4 quien or cl que; she mhom, by either 
aquella 4 quien or la que; they whom, or those whom, 
by either aquellos or aquellas & quienes, or los or 
las que. The latter mode is most generally em- 
ployed. 

When the objective case of the personal pronouns 
him, her, or them precedes the nominative of the 
relative who, either aquel or the definite article may 
be used ; as— 


ue John gave breal to her who ix 


Juan did pan a aquella 
hungry. 


tiene hainbre, or Juan dio 
pan a la que tiene hambre. 


When in English the demonstrative pronoun that 
is followed by the preposition of, and refers toa 
noun already expressed, the definite article is em- 
ployed in Spanish ; as— 


Por su prudencia y por ladel Through his prudence and 
juez, through that of the judge. 


The English demonstrative pronoun tha? is ren- 
dered in Spanish by the definite article when it re- 
fers to something having preceded it, and is followed 
by the preposition ef; as— 


My house and that of my Afi casa y la de mi criado. 
servant, 

Mis only desire was that of 
freeing his country from the 
Saracen yoke, 

The soldiers of General Brown 
are asx brave as those of 
General Canrobert. 


Su anico deseo era el de libertar 
a osu patria del yugo sarra- 
ceno, 

Los soldados del general Brown 
son tan valientes cono los det 
general Cunrubert. 


VOCABULARY. 


Lampuara, lamp 
Librero, bookseller. 
Taondres, Londoa, 
Lucia, Lucy. 

QO, or. 


Ancho, wide. 
Brisa, breeze. 
Caballero, 
MEAD, 
Cerveza, beer. 
Cuchillo, knife. Panadero, baker, 
Diego, James. Pero, but. 
Espujo, looking-qlass. Pluiu, pen, fea- 
Facil, easy. ther 


Posadero, innkeeper, 
Pronuneimeion, pro- 
nunciation, 
Sombrerero, hatter. 
Tenedor, fori, 
Vino, wine, 
Zapatero, shoemalh- 


gentle- 


er. 
Zapato, shoe. 


MODEL SENTENCES. 


Aquellas mugores tienen a 
dencia, those women have 
prudence. 


Juan hablo a aquella a quien 
V. vio 3 or, Juan hablo a la 
que V. vie, John spoke to her 
whom you sau, 


EXERCISE 17. 


Translate into English :—- 

1. Este hombre es rico. 2. Aquella muger es 
soberbia. 3. ; Habla esa sefiora la lengua inglesa? 
4. 1 Cuyo es este cuchillo? 5. ) Cuyos son esos tene- 
dores? 6. Aquel 4 quien mi padre escribié las cartas 
tiene mucho dinero. 7. Aquella 4 quien Juan di6 
un libro es muy hermosa. 8. Esta casa y la que V. 
vié, son mias. 9. 1 No es este el hijo del panadero? 
10. El sombrerero escribié estas cartas. 11. Este 
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espejoes mio. 12. Este hombr< es mi amigo. 13. 
 y Quien es esa muger? 14. Esta brisa es agradable. 
15, y Cuya es esta pluma? 16. Las cucharas de 
Lucia y las de Maria son de oro. 17. Juan no tiene 
mi libro, pero tiene 61 de mi hermana 12%. 
j Tiene V. mis plumas 6 las de mipadre? 19. ; Tiene 
el panadero mi pan 6 61 del carpintero? 20. La 
cerveza del posadero es tan buena como la del za- 
patero. 21. El vino de Diego es tan bueno como el 
de Pedro. 22. ; Tienen los impresores mis libros 6 
los de mi amigo? 23.°Los impresores no tienen tus 
libros, pero tienen los de tu amigo. 


EXERCISE 18. 


Translate into Spanish : -— 

1. This gentleman is good. 2. That woman is 
handsome. 38. Those spoons are new. 4. Those 
painters are poor. 5. These houses are lofty. 6. 
Those hats are ours. 7. Whose houses are those? 
8 Who is that gentleman? 9. Does that lady 
(sefora) speak the Spanish? language!? 10, That 
looking-glass is not old. 11. Are these my shoes? 
12. Whose hat is that? 13. The Spanish woman 
and the Englishwoman have prudence ; the former 
is more amiable than the latter. 14. Those to whom 
John gave the pens are poor and ignorant. 15. She 
to whom the hatter gave the looking-glass is poor 
and proud. 16. Lucy gave the spoons to those 
whom you saw. 17. The bookseller gave three 
books to her who wrote him the letters. 18. Is not 
this the mother of the shoemaker? 19. Those 
knives are hers. 20. These forks are his. 21. Who 
is this lady? 22. James ‘has not my book, but he 
has my sister’s. 23. The streets of London are 
wider than those of Madrid. 24. The pronunciation 
of the French is not so easy as that of the Spanish. 
25. My beer is not so good as John’s. 


INDEFINITE PRONOUNS. 
The indefinite pronouns, or, more properly, the 
indefinite adjective pronouns, are - 
Otro, other. 
Tal, such. 


Ambos, both. 
Entrambos, both. 


Ninguno, none. 
Alyuno, some, 
Alzo, something. 
Nadu, nothing. 


C:ula, each. 
Uno, one, 
‘Todo, everyone, all, 
Nadie, nobody. 
Alguien, somebody. 
Of these, «uno,* toda, ninguno,* alquno,* otro, and 
tal are declined like adjectives, both in the mascu- 
lineand feminine. Cada, nadie, alguien, algo, nada, 
are used only in the singular, and do not change. 
Ambos and entrdmbos are already in the plural, but 
have their feminine, ambas and entrambas. 
There are also some indefinite relative pronouns, 
quienquiera, cualquiera, cualesquiera, whoerer, who- 
svever, whichever, whichsoerer. 


* The learner must remember that ano, alguno, and ninguno 
drop the final o when they precede a masculine noun. 
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We subjoin a list of these indefinite pronouns, 
simple and combined, with examples of the manner 
in which they are employed in Spanish. 

The following are always used as nouns, that is, 
are never joined to a noun :— 


Cada uno, every one; cada cual, each one :— 


Las cuatro animales, cadauno The four animela, every one of 
de ellos tenta seis alas. them had six mong. 

Todos seran premiados, cada All will be rewarded, each one 
cual segun sus obras, according to his deeds, 


Uno otro, each other :— 
John and Janes love each other 


(love themselves one to the 
other). 


Juan v Diego xe aman uno @ 
otro, 
Vnos otros, one another :— 


Orad los unos por los otros, Pray for one another (the ones 


for the cthera), 
Nadie, nobody, no ont :— 


The miser loves noholy (to no- 
body loves the meloser), 


A nadie ama el avaro. 


Alguien, somebody, anybody :—- 
6 Lea visto alguien? Has anybody seen him ? 
Uno vy otro, one and the other, both :— 


Uno y otro son amables, Both of them are aniable, 


Algo, something, anything : — 
Yo tengo algo que comer, I hare something (aehich) to ect. 
Nada, nothing, not anything :— 


Nada tengo con que mantener. J have nothing with whieh to 
Mie, nucintain myself, 


Todologue, ad that which, everything, whatever: -- 


This woman cast in all that ahe 


Exta echo todo lo que tenia, 
had, 


Quienquiera que, cualquiera que, whoever, mhoso- 
erer, whichever :— 


Whatever he may he, 


Quienquiern que el Kea, 
Whoever may humble himself. 


Cnalquiera que se hunatlare. 


The following are never used alone, but always 
with a noun: -- 
Cada, each, erery :— 


Cada vez. 
Cada palabra. 


Fach time, 
Every word. 
Cualquier, cualesquier, whaterer : — 


Whatever creature, 


Cualquier criatura. 
Whatever creatures. 


Cualesquier criaturas. 
The following may be used alone as nouns, or 
joined to nouns as adjectives :-— 


Todo, todos, everything, all, ererybody, every :— 


En todo dad gracias, 

Todo arbol, 
Alguno, any, anybody, some, somebody, sunicone: - 

Tengo libros: ¢ tiene V. al- J hare books: have you any ? 
gunos? 

Alguno me ha tocado. Somehody haa touched me. 

Algtmn fruto. Some frait. 


Algunas coaas. Some thinas 
Creyeron algunos de ellos. Some of them believed. 


In ererything gife thanks. 
Every tree. 
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Uno, one, a person :— 


Un dia, 
Una de las herinanas, 
No sabe uno que hacer. 


One day. 

Gne of the sisters. 

Une (or a person) knows not 
what to do. 


Unos, sume, certain ones :— 


Unos hombres. Some, certain men. 
$ Did Wbros 4 algunos de estos Dd he give books to any of these 
nifios? Did hbros 4 uavs, children? He gave books to 
some, 


Ninguno, nobody, not anyone, none, not any, no 
one oo 


Ninguno Je vid. 


Nobody saw him, 
Niuguna persona. 


No person, 


Otro, other, another ; otros, others, other :— 


Una coma es prometer y otra One thing it is to promise and 
cumplir. another to perform. 

Al fin Jas otras mugeres vinie- At length the uther women came. 
Trot, 


Tal, such :— 


De Jos tales es el estado, 
En tal! tiempo. 


Of auch ts the state. 
In such a tame, 


Ambos, entrimbos, buth :— 


Ambos me guatan bien. 


Both please me well, 
Kntrambos caen en el hoyo. 


Both fall cnto the pit. 


Alguien and nadie cannot be followed by the 
preposition de, of ; but alguno and ninguno must be 
used ; as— ‘ 


Alguno de los muchachos, 


Some one of the boys. 
Ninguna de las hijas. 


No one of the daughters. 

Alguno is never placed after the noun, except in 
negative sentences, an] then it has the same mcan- 
ing as ninguno placed before the noun; thus we can 
say, Yo no halloen él ninguna causa, er Yo no hallo 
en 6] causa alguna, J find no fault in him. 

Algo and nada may adinit of an adjective joined 
to them, or the preposition de may come between ; 
thus we may say, algo nuevo, o7 alpo de nuevo, 
something new ; nadade natural, nothing natural. 

When by another's we mean the opposite of one's 
own, it is expressed in Spanish, not by otro, but by 
ageno (or ajeno); as, lo ageno, that which is an- 
other's ; lox bienes agenos, another's goods. 

In Spanish, two negatives serve to strengthen 
a negation. If in a negative sentence only one 
_ negative word is used, it must always come before 
the verb; if two negative words are used, the adverb 
of negation must come before the verb, and the 
other negative word after it; thus we may say, 
Diego nada tiene, or Diego no tiene nada, James 
nothing has, or, James not has nothing, the meaning 
in English being, James has nothing. The former 
mode of expression in Spanish is generally con- 
sidered more elegant. 


VOCABULARY. 


Comer, to eat. 
Cora, thing. 

Dara, (Ae) will give. 
De, (he) may give. 
Diez, ten. 


Aborrece, (he) hates, 

Aldeano, villager. 

Baton, button. 

Brilla, («¢) shines, 
(42) glitters. 


Diferente, different. 
Digr, (he) may say, 
Doce, toelve, 
Eapina, thorn, 

El Sefor, the Lord. 
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Falta, fault, defect. Obra, work, deed. 
Hay, there 4s, there Peso, dollar, 

are, Premiado, reward. 
Idioma (masc.), ed, 


Seran, (they) shall 
be, or will be. 

Sexo, sez. 

Bin, without. 


uliom, language. Rosa, rose. Tendra, (he) shall 
Mal, evil, ill Segun, according to. have, or will have. 
Merito, merit. Béa, (he) may be. 


MODEL SENTENCES. 


El] juez no dijo mal de nadie, yNo hay médico en la ciudad ? 
or, De nadie el juez dijo mal, ix there nota physician in the 
the judge atid evil of nobody. city ? 

Hay una casa en el cammo, 
there is a house on the road. 

For other model sentences, the learner is referred 


to the examples under the indefinite pronouns. 


EXERCISE 19. 

Translate into English :— 

1. Las tres mugeres, cada una de ellas tiene dos 
espejos. 2. Estos hombres ser4n premiados, cada 
cual segun sus obras. 3. Ella y todas sus hijas son 
robustisimas. 4. Uno y otro saben lo que es bueno. 
5. y Hay algode nuevo? 6. No hay nada de nuevo. 
7. Los libreros no quieren nada. 8. Todo lo que 
Diego tiene, es mio. 9. Nadie habla mal de él. 
10, E) zapatero no dié los zapatos & ninguno. 11. 
Nada cs bueno para 6]. 12. No sabe uno que 
decir. 13. 7 Tiene V. otro hermano? 14. 1 Vid 
alguien mi sombrero? 15. Diego hall6é algo en el 
camino. 16. El que es rico, quienquiera que él séa, 
tendri cuidados. 17. A cualquiera que V. dé pan, 
Diego dar4 dinero. 18. 1 Di6é Juan libros 4 algunos 
de estos Alemanes? 19. Sf, sefor, Juan dié libros 
f.unos. 20. 1 Tiene alguien miespejo? 21. Nadie 
tiene tu espejo. 22. Unos hombres tienen dinero, 
otros nolo tienen. 23. Muchos aldeanos de ambos 
sexos vinieron & la ciudad. 24. El pintor dié un 
sombrero a] Aleman, y un libro al Espafiocl; ambos 
son pobres, 25. Marfa no habla de las faltas agenas. 
26, 7 Hay rosas sin espinas? 27. No, sefiora, no hay 
rosas sin espinas? 28. 1 Hay en esa casa muchos 
cuartos? 29. Hay diez cuartos. 30. Juan no es 
Americano. 

EXERCISE 20. 

Translate into Spanish :— 

1. Every one of the ten male servants has three 
roses. 2. Lucy has ten books, each one in a 
different? language!. 3. All the female servants 
shall be rewarded (plur. fem.), each acording to her 
merits. 4. Mary gave knives to each one of them. 
5. Everything which glitters is not gold. 6. Every 
book has leaves. 7. Peter has nothing. 8. No one 
of these ladiesis rich. 9. One® knows? not! what to 
buy. 10. Have you ( J”) another sister? 11. Does 
anyone? speak! Spanish? 12. The gentleman has 
two male servants; and (he) gave to the one ten 
dollars and to the other twelve—to each one ac- 
cording to his merit. 13. The shoemaker has two 
daughters; the name of the one is Lucy, and the 
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name of the other is Mary. 14. She has something 
to eat. 15. One of the ladies came with me. 16. 
My sister has everything that my father gave her. 
17. To whomsoever (that) Mary may give spoons, 
Lucy will give forks. 18. Whatever thing (that) 
John may say, his houses are not handsome. 19. 
God hates every wicked way. 20. All this is very 
true, 21. Nobody has thy looking-glass. 22. Have 
any of those women silver forks ? 23. Each one of us 
has some merit. 24. My nephew has not any pens. 
25, Are there (any) letters for me? 26. No, sir, 
there are no letters for you (V.). 27. There are no 
books without leaves. 


We would recommend to the learner to reyiew 
carefully all the preceding lessons, ‘especially the 
last four; and then, after having attentively studied 
the following rules, to translate the ensuing exercise. 

In Spanish the definite article is to be used 
before all common nouns taken in a general sense, 
or which denote a whole class or species of things ; 
as, La paciencia y la actividad remueven montafas, 
Patience and diligence remore mountains ; Le pro- 
hiben ec] uso del vino, They forbid him the use of 
wine; Jamas la soberbia ni la ira podran acordarse 
con la amabilidad v la mansedumbre, Nerer can 
pride or anger agree with amiability and mechness ; 
Todas las cosas tienen su tiempo, All things have 
their season. Here patience, diligence, wine, pride, 
anger, amiability, meekness, and things, are taken in 
an absolute or general sense, and each requires the 
definite article in Spanish, though not in English, 
to precede it. 

The definite article is not to be used in Spanish 
before nouns not taken in a general or determinate 
sense, or which do not refer to the whole class or 
species of things, or the whole of any object ; as, 
Ella tiene azdcar, She has sugar; Juan bebe vino 
al almuerzo, John drinks wine at breakfast. Here 
sugar and wine are to be taken in a partitive sense, 
meaning some sugar, some wine. 


VOCABULARY. 
Ano, year. Ignoranucia, ignor- Pedro pretiere, Peter 
Beneficencia, bene- = ance, prefers 
nee, Juan hace, John Plata, silver. 
Blanco, white. makes. Precioso, prectous, 


Caridad, charity, 


Juieio, pulgment. 


Religion, religion. 


Caro, dear. Jupticia, justice. Riqueza, wealth, 
Dinero, money. Leche, f., milk. riches. 

Dulve, sweet. Maestra, mistress, Bociedad, society. 
El eevee, he de- imstructress, Suefio, dream, sleep. 
pends, Mejor, better. Terrible, terrible. 

Ella tetne, she fears Mortal, mortal. Tiempo, time. 

Er Error, error. Muerte, f., death. Util, useful, 
MIGurpuu, yrue CF ULEC. NFOAIUONV, TALC UD ¥ RNG, tae, 
Harina, flour. Oro, gold. Virtud, virtue. 
Herinosura, beauty, Paciente, patient. Yelo, te. 
Historia, Aistury. Paz, peace. 


MODEL SENTENCES. 


El hombre es polvo, man its La lermosura es despojo del 
dust. ti omP: beauty is the spoil of 
time 
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El bambre e sla mejor salsa, 
htanyer ts the best seuce. 

E) alma de Ja inuger es natu- 
raluente mas sensible que 


ta del hombre, the soul of 
tromun 13 naturally more 
sensitive than that aman 


EXERCISE 21. 


Translate into English :-— 

1. El tiempo es mas precioso que el oro. 2. La 
caridad es paciente. 3. La ignorancia es madre del 
error. 4. La prudencia es mas preciosa que la plata. 
5. Mejor es la sabiduria que la hermosura, 6. El 
hombre teme la muerte. 7. Los hombres son mor- 
tales. 8. El oro es precioso. 9. Juan tiene oro. 
10. El dinero es Gtil. 11. Pedro tiene dinero, 12. 
Los libros son tiles. 13. Esto afio la harina es muy 
cara. 14. La manteca es muy cara. 15. La cer- 
vezaes buena. 16. La muerte es terrible. 17. La 
leche es blanca. 18. Juan preflere el] vicio a la 
virtud. 19. Maria no prefiere el error 4 Ja verdad. 
20. Pedro prefiere las riquezas 4 la sabiduria. 21. 
El médico prefiere la cerveza al vino. 22. La pru- 
dencia y el juicio son necesarios & todo hombre. 23. 
La paz de la sociedad depende de (07) Ja justicia. 
24. La plata es preciosa, 25, Este afio la harina no 
es cara. 26. La religion es amable. 27, El oro es 
mas precioso que la plata. 


EXERCISE 22. 


Translate into Spanish :-— 

1. Time is precious. 2. Prudence is useful. 3. 
Vice is odious. 4. Moneyis useful. 5. Ice is cold. 
6. Sugar is sweet. 7. Virtue is lovely. 8. Water 
is as good as wine. 9. Life is not a dream. 10. 
Wisdom is more precious than all riches. 11. Bene- 
ficence makes us amiable. 12. Man fears not life. 
13. She has prudence. 14, Lucy found no books, 
15. Milk is white. 16. Wine is very dear this year. 
17. Gratitude is the soul of religion. 18. Wines 
will be good this year. 19. Forks are useful. 20. 
This vear flour is not dear. 21. Gold is more 
precious than silver. 22. History is (the) instruc- 
tress of life. 23. This gentleman prefers truth to 
error. 24. Prudence is better than money. 


KEY TO EXERCISES. 


Ex. 11.—1. The judge spoke to his friends. 2. My mother 
is hungry. 3. Her man-servant {is thirsty. 4. Her daughter 
has three spoons, 5. Our maid-servants are culpable. 6. The 
book ismine. 7. The spoon is thine. 8, The hats are ours. 
9. My fathersaw me. 10. The horsesare hers. 11. The spoons 
are theits. 12. The houses are mine. 13. The physician is a 


ours. 15, He raised his hands, 16. She raised her eyes. 17. 
The man-servant has a hat in his hand. 18. My head aches. 
19. My throat is sore. 20. The painter took his hat and went 
to the physician's house. 21. My nephew raised his head. 22. 
You have your money. 28, The woman has your book. 24. 
You wrote some letters to your friends. 25. You gave three 
bouks to your female servants. 26. The physician gave you 
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many bovks. 27. The houses are yours. 28. The horses are 
yours. 20. Your books are good. 30, You found your money. 


Ex. 12.—1. Mi amigo es rico, 2. Mi madre es pobre. 3. 
Mis amigos hallaron un tesoro en ¢l camino, 4, Tu hermano 
vid un Noro en la calle. 6. Un amigo inio hallo un sombrero, 
6. El médico hablddsus amigos. 7. Mi hermano tiene humbre. 
8. Su caballo es fuerte. 9. Todos mis libros son tuyos. 10. 
Su eriada tiene sed. 11. Yo voy & su casa. 12, Nuestras 
eriadas son garrulas. 13, Las casas son mias. 14. Las cu- 
charas son suyas de ella. 15. Los caballos son suyos de ellos. 
16. Tu casa y la mia son hermosas. 17. Tu madre y Ja iia 
tienen prudencia, 18. Tus hermanos y los miosx son muy 
pobres. 19. Sus hermanas y Jas nuestras son soberbias. 20. 
Pedro es sobrino mio y suyo de ella. 21. El pintor es ainigo 
milo y suyode él 22. Una criada mia hallé un sombrero en la 
calle, 28. Ella levanto las manos, 24. Pedro levanto la cabeza. 
25. El criado tiene un sombrero en la cabeza. 20. El la tomo 
por lainano. 27. Ella le tome por la mano. 28. La enbeza le 
duele. 20. Le duele Ja cabeza de Pedro, 30. Me ducle la 
yarganta. 31. El médico le tomdé el sombrero, y fue a casa del 
pintor, 82. La suger les tomé los sombreros, 33. V. dio un 
Hbro dsu padre. 384. VV. dicron dos cucharas de plata a sus 
erjados. 35. Sus hijas de VV. son muy hermosas. 86. Los 
bueyes son suyos de VV. 87. El pintor le did a V. tres som- 
breros., 88, Sus hijos de VV. son soberbiog, 80. Sus hermanas 
ile V. son amabilisimas, 40. V. no tiene su dinero. 41° La 
muger no tiene sulibro, 42. V. noesenibid cartas a sus aluigos. 
43. Ta padre es rico, 


Ex. 13.=1. The man to whom the German gave the hatp is 
very rich and ignoant. 2. The judge gave the books to an 
Enylish painter in whom the physician has much confidence, 
3. The women for whom Peter wrote the letters are very 
bewutiful aud rich. 4. The spoons which Mary has, and which 
the Frenchinan found, are mine. 6. The streets of which the 
houses are beautiful are agreeable. 6. The houses of which the 
rooing are spacious are very agreeable, 7, The man who has 
prudence is very wise, 8. The man who has money has anxiety. 
1, That which is impossible for man is possible for God. 10. 
That which is new is not old. 11. Peter loves that which is 
good, 12. She knows what to do. 18. The man does not 
know what to do. 14, Peter knows what is good. 15. The 
piinter does not know what book to read, 16 She who is 
proud fa not auiable, 17. They who love the truth are wise. 
18. Sho who is not agreeable is unhappy. 10. The woman to 
whom Mary spoke is very amiable. 20. He who has gold has 
mnuch care, 21. The Gerinan gave two books to the man whom 
John saw, 


Ex. 14.—1. El weédico es quien eseribio la carta que V. vid, 
2, Las Espafolas son quienes dieron los libros a Pedro, 8. Las 
niugeres & quienes el juex escribio las cartas son muy pobres e 
iynorantes, 4. La Francesa a quien Pedro ama es muy her- 
mout, 5. La Alemana & quien V. vio, me eacribio muchas 
cartas. 6. El caballo que Juan vio, y del cual Pedro hablo, es 
fuerte. 7. El hombre cuyo nombre es Juan vind a mi casa. 
6. La muger cuyo nombre es Mana me did tres libros. 9 Juan 
dio tres cucharas de plata & una muger cnyo nombre es Maria. 
10. El pintor y el impresor vinieron 4 Madrid, on cuya ciudad 
el pintor hallo un tesero, 11. La muger que es soberbia 6 
ignorante e desgraciada. 12. Los hombres que tienen dinero 
tienen cuidados, 13. Lo que es posible para Pedro es posible 
para Juan. 14. El Frances tiene e] tesoro que e) médico hallo 
en la calle de la ciudad. 15, Marla sabe lo que es bueno. 16. 
El pintor no sabe que hacer. 17. La hermana del medico no 
sabe que comprar. 18. Mis hermanos no saben cuales libros 
comprar, 19, Los Alemanes no saben cual sombrero tomar. 
20. Ella no aabe cual cuchara tomar. 21. El que tiene sabi- 
duria tiene prudéncia, 22, El que tiene prudencia es sabio. 
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23. Mi padre tiene tesoro que su criado halld en la ciudad. 
24. Los que nos djeron los libros son amigos nuestros. 25, La 
ciudad en que Pedro hallo Jos libros es grande y hermosa. 26. 
El pintor fué & Madrid, en cuya ciudad las calles son agra- 
dables y las casas herinosas, 


COMPARATIVE ANATOMY. —VI. 


{Continued from p, 60.) 


VERMES (WORMS) (continued). 


THE representative of one of the families of sea- 
worms is the common sea-mouse (Aphrodite). It 
is much broader and shorter than most worms, being 
of an oval form. That which is most attractive 
about this otherwise inert and uninteresting animal 
is the splendid play of colours which glances from 
the thickly set bristles which clothe its sides. The 
bristles are froin their shape not only locomotive 
organs but means of defence; for many of them are 
found, under the microscope, to be small harpoons, 
furnished with many barbs. These, like the oar- 
bristles of other families, are capable of being with- 
drawn into pits made by the inversion of the papille 
on which they are set. Lest the harpoons should 
wound the skin when withdrawn, each is furnished 
with a sheath consisting of two pieces, which are 
made into a split tube holding the retracted weapon, 
The common sea-mouse has two stalked eyes and 
three tentacles on its head. One great peculiarity 
of its structure is that its back is covered in with a 
coating of felt composed of tangled and matted 
hairs. This felt covering is not continuous, but 
consists of pairs of plates attached to certain seg- 
ments of the body, the hind edges of the front 
plates overlapping the front edges of those which 
come behind. These plates are moved up and down 
by muscles, which are capable of erecting and 
depressing them. Since these plates are not attached 
to all the segments, but are only appendages to some 
of them, while the intermediate ones are furnished 
with gills, which lie under the felt, the reader will 
observe that there will be a chamber between the 
felt-like roof and the proper dorsal wall of the 
animal. In this chamber the delicate gills of the 
animal are protected from being bruised, and fresh 
filtered water is supplied to them in the following 
manner. When the plates are slowly erected, or 
removed from the back, water flows through their 
porous substance, and when they are drawn rapidly 
down, the water is forced backward along the whole 
length of the back, laving the gill fringes, and 
passing out behind. 

The animals we have hitherto described are 
grouped together under the title Errantia, or 
wandering animals, because they are capable of 
locomotion ; but other families occupy protective 
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tubes, made of particles of sand glued together, or of 
compact carbonate of lime. In accordance with 
this mode of life, all the feelers and respiratory 
organs have to be crowded together around the 
head, which alone projects from the tube. 

The common earth-worm has no external gills, 
and instead of close-set bundles of setx or bristles 
which act as oars, it has only eight thorn-like 
locomotive organs on the sides of each segment. 
‘These can be protruded or retracted, and the animal 
makes use of them as holders to prevent one part of 
the body being dragged back while the other is 
drawn up to it by muscular contraction. 

The leech is the type of another large order. Its 
»kin is perfectly smooth ; and, being deprived of the 
means of progression enjoyed by its neighbours, it is 
compensated by having at each end of its body a 
sucking disc, by the aid of which it moves about. 
In it the body cavity 1s obliterated, for though the 
main tube of the stomach is small as compared with 
the tube of the body, and septa unite them as in 
other annulata, yet this tube sends forth lateral 
pockets, which swell outward till they come close 
to the skin. 

The use of the leech was so widely recognised that 
the demand for these animals was very large, and 
i) number used to be imported into this country 
annually. It is difficult to conceive of an animal 
better suited to the surgeon's purpose. It makes 
i puncture with its three compound teeth shaped 
hke the letter Y ; and this is of such a nature that 
while it admits of the free flow of the blood while 
suction is going on, yet but little drains away after- 
wards, Again, the creature always fills itself to 
repletion, though its stomach is, of course, of limited 
capacity, so that a certain number of leeches applied 
indicates a definite amount of blood abstracted. 

The class Annulata may be divided into orders 
thus :— 


1. Suctoria, of which the leech 1s a t, %e. 
2. Oligochata (with tew bristles), of w “sh the earth-worm 
in a type, 
3. Polychaeta (with many bristles). 
eo. Tubwole, of which the serpula is a tvpe. 
8. Errantia, of which the lob-worm and Nereis are ty pes. 


ROTATORIA, 

We may notice at this stage a class of animals 
whose relations to other classes are difficult to 
express. As we have before stated that it is 
quite impossible to place the whole array of 
animals in a single line according to their grades of 
structure, the reader will not be surprised that we 
have to break off in the midst of the description of 
a definite and well-sustained series of animals to 
treat of a class which cannot well be inserted into 
that series. The class referred to is called Rotatoria. 
The animals which compose it are decidedly inferior 


table or animal substances in water. 
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in complexity of structure to the animals we shall 
have to describe as coming in the next order to the 
Annulates, and also in many respects inferior to 
the Annulates themseives, and yet they seem to 
lead up toa class of animals called Crustacea, which 
are as decidedly of a higher type than the worms, 
The Rotatoria were first classed with the Infusoria 
by Ehrenberg. This classification was not to be 
wondered at, as all the rotary animals are micro- 
scopic, and they are often found in infusions of vege- 
Their outward 
appearance is also not unlike that of the higher 
Protozoa, and they move about by the same means 
as many of these do—that is, by means of the 
vibrations of closely set, fine, short, delicate hairs, 
called cilia. These cilia are so named from the 
Latin cilium, “an eye-lash.” The cilia in the 
Rotatoria, instead of being scattered all over the 
surface of the animal, as in Paramecium (a proto- 
zoon), or in the Turbellaria, are confined to flat, 
convex lobes, situated round or near the mouth, 
whose edges they fringe. When the animal fixes 
itself, the motion of these lashes brings food to its 
mouth by causing currents of water to pass towards 
it; and when it relaxes its ho’d, then the same 
notion causes it to progress through the water 
much in the same way as a screw-sleamer is pro- 
pelled. Some of these animals have the lobes all 
wuted into one circular disc, apd as the motion of 
the cilia is so ordered as to cause the appearance 
of a number of succesmve waves, following one 
another round and round the circle, it was once 
thought that the disc was a kind of cogged whee} 
whirling rapidly about a fixed axle. Hence the 
name Rotifera, or wheel-bearing animals, was given 
tothem. If this had been the right explanation of 
the motion, it would have furnished an instance of 
a locomotive apparatus met with nowhere else in 
the whole animal] kingdom. A little reflection con- 
cerning this contrivance led some naturalists to 
doubt whether it really cxisted. Of course it is 
essential to the mechanical device which we call a 
wheel that it should be entirely disconnected with 
the axle upon which it plays, otherwise it could not 
revolve; and yet it is essential to all animal 
structures, especially to these employed in loco- 
motive actions, that there should be an organic 
communication between them and the organs of 
nutrition, by means of which liquids can be sent to 
supply the waste caused by vital actions. ‘This 
liquid must also be sent in such a way as not to be 
lost or wasted in the transit. It would seem, then, 
that the mechanism of the wheel is inconsistent with 
animal organisation. These considerations led toa 
fresh study of the so-called wheel-animalcules. It 
is almost needless to remark that the separate cilia 
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were too small for their motions to be distinctly 
traced, otherwise the mistake could never have 
occurred. It is now recognised that the successive 
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occurs, which points, by the successive action of 
each cilium in the series, will seem to pass rapidly 
round the disc, while, since each returns to its erect 
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Fig, 26.—1. Scotorenpra Monsitans. JI Giomenis. 





HY. Turvs. 


TV. Penrpatus Carensis. V. Noromata Centauna. 


VI. SCHEME SHOWING THI NATURE OF THE Rotary ILLusion. 
Refs. to letters in Fig. V.—a, ciliated disc ; 0, gizzard, c, stomach ; d, water-vascula: system; e, ovuin; J, forceps, 


action of the cilia gives rise to an optical illusion, 
by which the appearance of rotation is maintained, 
while the orgun on which the cilia is situated 
remains stationary. This view is supported by ob- 
serving the same motion in those nearly-allied 
creatures, members of the same class, whose discs 
are not circular but divided into lobes. In these 
species it can be seen that the lobes do not 
participate in the revolutions. The way in which 
this optical illusion is effected will be best seen by 
reference to the illustration (Fig. 26, VI.). From this 
it may be seen that if the cilia are deflected from 
the perpendicular only in one direction, and that a 
number of these act together, so as to cross one 
another while the down-stroke is given, it will give 
rise to a number of dark points where the crossing 


position separately and slowly, the eye cannot trace 
their motion. This method of explanation is ren- 
dered more probable by the fact that these aquatic 
creatures are usually examined under the micro- 
scope by means of transmitted light, and hence 
anything which cuts off the rays of light at a par- 
ticular point will catch the eye and be followed 
by it. 

These cilia are found so very generally throughout 
the range of the animal series—they are placed on 
such different parts of animals, and applied to such 
different purposes—that it is as well to give some 
little time to the consideration of them. We have 
already had occasion to mention them as covering 
the body of some Infusoria, and being applied to 
locomotion. They are also found on the inner (as 
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well as the outer) wall of the Ccelenterata, and 
there cause a circulation of the fluid in the stomach. 
They are set on the combs of the Ctenophora, and 
in bands on the larves of the Echinodermata, and in 
these situations they are swimming organs. We 
mentioned them also as set on the tufts of vessels 
called gills in the Annulates, and we shall find them 
again on the plate-like gills of Lamellibranchiata, 
and in these positions they cause a change in the 
external water, and so subserve the function of 
respiration. In the human subject they cover the 
membrane of the nasal chambers, the trachea, and 
the tubes leading to the lungs, and are continually 
employed to bring up the mucus which would else 
choke the passages. In aljl these cases, and ina 
thousand more which might be mentioned, their 
action, though applied to different purposes, is 
essentially the same. Their motion always creates 
an appearance of waves moving along in one definite 
direction, and never returning. It is very easy to 
attribute motion to ciliary action, and, of course, if 
the action be capable of driving liquid over the 
surface, it is also able to move the surface upon 
which the cilia are set, and the animal] with it when 
that animal floats in liquid; but it is not an easy 
thing to explain the method of this action. When 
we say that the circulation in sponges is maintained 
by the ciliated chambers, the cilia of which whip 
the water in one direction, we are repeating whata 
multitude of writers have said befure us, but we by 
no means explain the motion. If a switch be passed 
violently backwards and forwards through air or 
water, it creates a commotion, but it has no ten- 
dency to move the air or water, or the hand which 
holds it, in any definite direction. How, then, do 
these minute switches effect their purpose? Why 
does not the effect of the motion in one direction 
exactly counterbalance the effect of the motion in 
the other? The writer conceives the following to 
be the explanation, for which the reader will be in 
some measure prepared by the remarks already 
made on the ciliary action in the Rotatoria. Suppose 
we conceive of a number of upright rods set on a 
membrane in a line corresponding to the line of the 
resulting waves, and moving in a direction at right 
angles to this, or in the direction of the waves caused 
by them. If one cilium or rod act alone, being 
rapidly brought down, the liquid will be thrown off 
from its sides to the right and left, the more obliquely 
in proportion to the rapidity of its motion. It will 
make its way by splitting the fluid, which, being 
thrown off laterally, will finally unite behind it. 
But suppose the rods on each side of this single rod 
are in motion in a parallel direction at the same 
time, then it comes in contact, not with stagnant 
water, bat with the conjoined stream thrown off by 
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these, which furnishes a greater resistance than if 
it acted alone. The water thus impinging on the 
central rod will be prevented from readily uniting 
behind the other two ; so that the vacuum will be 
filled up, not by the water which has passed through 
the interstices of the line of rods, but by fresh 
water which fiows in from behind. In other words, 
when the cilium acts alone, the resistance it meets 
with is in proportion to the section of the rod 
itself; but when it acts with its neighbours, the 
resistance is little short of being proportional, not 
to the section of the several rods, but to them and 
the whole space which les between them. This 
speculation seems to be confirmed by experiment; 
for if asheet of wire gauze be passed rapidly enough 
through the water, it is resisted with almost as 
great force as if it were not perforated. When fine 
sand is thrown out of a balloon in rapid descent, it 
appears to fly violently upward, although the 
resistance opposed by the atmosphere to each 
particle in relation to its weight is small as com- 
pared to that offered by the balloon in proportion 
to its weight. According to this theory, then, a 
number of cilia are depressed in concert and 80 
create a wave, and only rise slowly and separately 
after the wave has passed on, and go assume an 
erect pusture ready to propel a fresh wave at a con- 
siderable distance from the one which preceded it. 
This conforms well with the appearance created by 
the cilia both when they are used to pass liquid 
over their surface, and when they are employed «s 
locomotive organs. This partial explanation leaves 
entirely untouched the problem of how the cilia 
themselves are set in motion. The cilia of the 
Kotatoria seem to differ from those of most other 
animals in being under the control of the will of 
the animal, 

When a better appreciation of the action of the 
ciliary fringes of these animals was attained, the 
name Rotifera (Wheel-bearing animaicules) was 
changed into Rotatoria, or rotary animals; other 
details of their structure show them to be much 
more highly organised than the simple Protozoa, 
which inhabit the same waters, feed upon similar 
food, and are moved by a like agency. The females 
have a definite alimentary canal, complete from end 
to end, and in some this canal is of very complex 
structure. The animals are transparent, and admit 
of the examination of their internal organs while 
alive; and to aid in this examination, Ehrenberg 
placed some indigo, in an extremely fine state of 
division, into the water where they were. He had 
the satisfaction of seeing the little opaque particles, 
moved by the ciliary currents, swallowed, and pass 
through the whole length of the alimentary canal, 
and thus make it more distinct. Immediately 
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below the gullet, in some (as in the Notommata of 
our illustration), is an enlarged chamber, furnished 
with a dentary apparatus, which from its internal 
position is called a gizzard. In the Notommata the 
dental apparatus consists of two teeth, one situated 
on each side of a central fixed tooth, and playing 
upon it as the hammers of two blacksmiths fall on 
an anvil. Below the gizzard is a globular or elon- 
gated stomach, which is succeeded in some species 
by a narrow intestine, but in the one before us ends 
at once in a cloaca, from which the exit is at the 
forked tail end of the animal. Round glands, sup- 
posed to have a digestive function, empty them- 
selves into the fore-part of the stomach. From the 
cloaca two winding ducts pass up, one on each side 
of these, and represent the water-vascular system. 
On these ducts, fastened by short stalks, are some 
little button-like organs, which are kept in rapid 
vibration, and aid in the excretory function. ‘he 
outer wall of the animal is often of an inflexible or 
slightly flexible material, which may be called a 
shell. This preserves the flask-shaped body in its 
ordinary dimensions, and gives origin to muscles 
which’ run to, and can retract into the shell, the 
dise at one end of the body, and also the forceps 
by which the animal attaches itself at the other 
end, The hind part of these creatures is usually 
divided into rings, which, together with the struc- 
ture of the stomach, show an approach to the 
Crustacean type. Of all the Rotifers Zedalion is 
the closest to the Crustacea. 
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(Continued from p. 55 } 
PARADIGMS OF IRREGULAR VERRS (continued). 
Gollen, to be obliged. 


Inp. Pres. Ich foll, ru follft, ex foll; wir follen, ibe follt, 
fle follen. — Fast. Ich follte, tu follteft, er fellte, wir follten, 
the folltet, fie follten. —Pres. Perf. Ach habe gefollt , wir haben 
gefollt.—_Plup. Ich hatte gefollt , wir batten gefottt. — Pet. 
Imp, Id werre follen; wir werren follen. —Het, Perf. 3c 
werre gefollt haben ; mir werren gejoflt haben. 

SuB. Pros. 3h folle, tu folleft, ex folle; wir follen, ibe 
follet, fle follen.—-P’ast. Ich follte, ru follteft, er follte; wir 
follten, ihr folltet, fle fullten.— Pres. Perf. Ich habe gefollt ; 
wie Haber gefollt — Plrep. Ich Sacte gefollt ; wir Hatten gefollt. 
—Fut, Imp. Ich werre follen; wir werren follen. —L ut. 
Perf, 3c roerde gefollt haben ; wir werren gefollt baben. 

Conn. Mut. Imp. Ie witree follen; wir wareen follen. 
— Put. Perf, Iq wirre gefollt haben; wir wiieren gefellt 
baben. 

InF. Pres. Gollen, to be obliged.— Perf. Gejollt 
haben, to have been obliged. 
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Part. Pres. Solfent, being obliged.— Past. Gefollt. 
obliged. 


REMARKS ON Gollen.—The primary and pre- 
valent use of jfollen is to indicate obligation or 
command, What particular word or phrase shall 
be employed to translate it, in any given case, must 
be determined by circumstances. The following 
examples will be sufficient to show this :— 


Du follft taé thun, thou art te (i.c., art commanded 
to) do that. 

Gr foll gehen, he is fo (i.¢., is bidden to) go. 

Soll icy 8 haben? am J to have it ? 

Die Flotte foll gefehlagen worren fein, the fleet is said 
(or reported) tv be beaten. 

Sre follen ihn nicht belertigt haven, you are supposed 
(or admitted) not to have offended him. 

Was foll rer Gut? what means the hat? 

Wenn ex tomimen follte, fo will rh e& ihm fagen, if he 
should come, I will tell him so. 

So with an infinitive understood: Was foll rw ? 
what am Ito (do)? was joll ras? what signifies 
that ? (/.e., supplying fein, what is that tu be 7) 

Ge wes neeht, wads ce thun foll, he does not know 
what to do. 


Wijfen, to know. 

IND. Pres. Sch weifi, ru weipt, ev wei, wir wiffen, ihr 
mit, fie wiffen.—J’aat. Jc wufite, ru wupteft, er wuBpte, wir 
wuptern, ihe wuptet, fie wnpten.— Pres. Perf. Sch habe gewufit , 
wit haben gewugt.—Lup. Ic hatte gewuft ; mir Hatten 
gewufit.—-2’ut, Zap. Sch werte wiffen 5 wir werden wiffen.——- 
Lut, Perf, 3h were gewuft haben 5 wir werren gewufit haben. 

SUB. Pres. Xch wrffe, du woeffeft, ec wiffe ; wre wwiffen, ibe 
wiffet, fie wiffen.— Past. Ich wilkte, dir wiifiteft, ex wiiste; wir 
witsten, ihr wiiptet, fle wifiten. — Pres. Perf, Ich habe gemust ; 
wit haben gewupt.— Pup. 3h hatte gewufe ; wir batten 
gerwupt,— 2 ut, Zip. Sch werte wiffen ; wir werden wiffer.— 
Lut, Perf. 3d werre gerwufit haben ; wer werden gewupt haben. 

Conn. Fut. Lip. Ich wirre wifjen ; mie witeren wiffen. 
— Fut. Perf. 3h wiirve gewupt haben; wir wiirten gewust 
haben. 

IMP. Pres. Wiffe (ou), wiffe ex; wiffen wie, wiffet (ifr), 
mifjen fie. 

INF. Prea. Diffen, to know.—Perf. Gewuft haben, 
to have known. 

PART. Pres. Waffen’, knowing. — Past. Gewufit, 
known. 

Wollen, to be willing. 

Ind. Pres. 3h will, va willft, ec wills wir wollen, ibe 
rollt, fie wollen.— Past. 3b wollte, ru wollteft, ex wollte; wir 
wellten, ihe wolltet, fie wollten.— Pres. Perf. 3h babe gewollt ; 
wir baben gewollt.—Plup. 3& batte gewollt ; wir batten 
gewollt.— Kut, Imp. 3h werte wollen ; wir werren wollen. 
—Fut. Perf, Ik werre gewellt haben ; wit werren gewolls 
baben. 
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Suns. Pres. 3 wolle, tu wolleft, ee wolle; wit wollen, 
thr wollet, fie wollen. — Past. Ic wollte, tu wollteft, er wollte ; 
rie wollten, ibe wolltet, fie wollten.— Pres. Perf. Ie babe 
gewellt; wir haben gewollt.—Plup. Id hatte gewollt ; 
awit bitten gewollt.— ut. Zp. Ih werre wollen; wie 
werten wollen. — Fut. Perf. 3h werre gewollt haben 5 wir 


Sie follen fchreiben. 
Was jull ras heigen ? 
Ge full fie) gugetragen haben. 


Der Konig foll angefommen 
fein. 
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You are to write. 

What does that menn ? 

lt is said to have hap- 
pened. 

The king is said to have 
arrived. 


werren gewollt baben. 


Conp. Fut. Imp. Ih wiirte wollen; wie warren 
wollen. — Fut. Perf. 3c wiitre gewollt haben; mie 


wiirten cewollt haben. 


Imp. Pres. Wolle, wollet. 


Inv. Pres, Wollen, to be willing.—Perf. Gewollt 
babe, to have been willing. 
Part. Pres. Wollene, willing.— Past. Gewellt, willed. 


REMARKS ON Wollen.—WBoller implies future 
purpose, thus :—3ch mill gehen, [ will (to) go, i.e, my 


purpose is to go. 
would be, 3d werbde geben. 


The expression of mere futurity 
Kindred to this is another 


signification of wollen, a5 :—Gr will etch gefeben Gaver, 
he wills to have seen you; that is, he will hare it 
(or affirms) that he saw you. 


EXAMPLES FURTHER ILLUSTRATING THE USES 
OF THE PRECEDING VERBS. 


Sch barf ¢8 thun. 

Gs diivite web gefcheben. 

Du rach 6 nur fordern. 

Ge fann werer lefen noch 
fcbrethen. 

Sch fann mid irren. 

Ich fonnte hn meht veriteben. 


RKonnen Sie Hente yu mic 
fommien ? 

Ih mag dad nicht. 

Ich mochte gern wiffen wieviel 
Ubr es ift. 

3h michte wohl etwas tavon 
haben. 

Gs mag fein. 

J) mixhte licber. 


Mage er {ange leben ! 

Sh mus e8 thun. 

Gr miipte fich feines Betragens 
fcbdmen. 

Mufte 8 niht fo fommen ? 


Wenn ich flerden mipte, warre 
th ¢6 nicht thun. 
3d wollte gerne geben. 


Sch will gu Fuge geben. 
3h wollte, taf wir geben 
follten. 


Iam allowed to do it. 

It might easily happen. 

You need only ask for it. 

He can neither read nor 
write, 

T may be mistaken. 

1 could not understand 
him. 

Can you come to me to- 
day? 

T do not like that. 

1 should like to know 
what o'clock it is. 

I should like to have 
sone of it. 

It may be. 

I had rather; I would 
rather. 

Long may he live! 

I must do it. 

He would be ashamed of 
his conduct. 

Could it happen other- 
wise ? 

If I had to die, I would 
not do it. 

I would willingly (i.c., 
would like to) go. 

I will go on foot. 


I was for our going. 
® 


If he should die to- 
morrow. 
If that should be so. 


Wenn ex morgen fterben follte. 


Wenn vas fo fein follte. 


PASSIVE VERBS, 


The passive voice is formed by adding to the 
auxiliary werten, to become, through all its moods 
and tenses, the past participle of the main verb; 


thus— 
INDIC, PASKIVE, 


Sc werte gelobt, 1 am 
praised. 

Sch wurte gelobt, I was 
praised, 

Sch bin gelobt worren, 1 


INDIC, ACTIVF, 


Pres. Sch tobe, I praise. 
Past. 3c lobte, I praised. 


Pres. \ 3d habe gelvubt, I have 


Perf.) praised. have been praised. 
Plup. 3c hatte gelvot, I had Jc war gelobt worten, 1 
praised, had been praised. 
Fut. ) 3c werre loben, I shall Joh werte gelobt mwerren, 
Imp.) praise. I shall be praised. 


Sch werte gelobt twoerter 
fen, I shall have 
been praised ; etc. 


Fut. , 3 werte gelobt haben, 1 
Perf.) shall have praised. 


It will be noted, that wherever the past parti- 
ciple of the main verb (as gelebt above) is joined 
with the participle of the auxiliary, the latter is 
written worten, not gewerten, whereby an offensive 
repetition of the syllable ge- is avoided. Some- 
times worten is altogether omitted in the past 
tenses. 

The German, by confining w-rten with the past 
participle to the expression of passivity, and using 
fein when the participle is to be taken as a mere 
adjectire, has a manifest advantage over the English 
passive. Thus, if we wish to say in German, he ts 
feared, it will be, Gr wird gefarcdtet. If the intention, 
however, be merely to mark the state or character 
of the person as one who is feared—that is, whose 
character or conduct inspires fear generally—the 
German will be, Gr ift gefuratet, he is (a) feared 
(man). The form of expression in’ English, it 
will be observed, is the same for both ideas—“ he 
is feared.” 

The Germans, however, employ the passive form 
far less frequently than the English. They prefer 
other methods, thus :—-Man fagt, one says (i.¢., it is 
said); Dev SHlAffel hat fic gefunten, the key has been 
found. 
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PARADIGM OF A PASSIVE VERB. 
GWeloht werden, to be praised. 


INDICATIVE MOOD. 


PRESENT. 
8. Sh werre gelobt, I am 
praised. 
Du wirft gelobt. 
Gr wird gelobt. 

P. Wir werden gelobt. 
Shr wertet gelobt. 
Sie werven gelobt. 

PRESENT PERFECT. 
S. 3h bin gelobt worren, I 
have been praised. 
Du Hi gelobt worden. 
Gr ift gelobt worren. 

P. Wir find gelobt worven. 
Shr feiv gelobt norven. 
Sie fine gclobe worten. 

FUTURE IMPERFECT. 

S. 3h were gelobe werden, I 

shall be praised. 


Du wirft gelubt werden. 
Gr wird gelobt werren. 
P. Dir werren gelobt werden. 


Ihr werdet yelobt werten. 


Sie werten gelobe werren. 


PAST. 

S. 3 wurde geflodt, 1 was 
praised. 

Du wurreft gelobt. 
Gr wurde gelobt. 

P. Dir wurren gelobt. 
Shr wurret gelobt. 
Cie wurden gelobt. 

PLUPERFECT. 

S. Ih war gelobt worren, I 

had been praised. 
Du warft gelobt worden. 
Gr war gelobt worten. 

P, Bir waren gelobt worren. 
Shr waret gelobt worren. 
Sie waren gelobe worren. 

FUTURE PERFECT. 

S. Ich werre gelobt worren 
fein, I shall have 
been praised. 

Du wirft gelobt worren fein. 
Sr wird gelobt worden fern. 


FP. Bie werden gelobt worden 
fein. 


She wervet gelobt werden 
fein. 

Sie werten gelobt worden 
fein. 


SUBJUNCTIVE MOOD. 


PRESENT. 

8. Is werre gelobrs, I may 
be praised. 

Du werteft gelobt. 
Sr werve gelobt. 

P. Wir werren gelobe. 
She wertet gelobt. 
Sie werren gelobt. 

PRESENT PERFECT. 

S. Ich fei gelobt worren, I 
may have been 
praised. 

Du feiee gelobt worden. 
Ex fei gelobt worsen. 

P. Bir fein gelobt rworren. 
be felet gelobt worden. 
Vic feien gelobt worren. 

FUTURE IMPERFECT. 

S. Ich werve gelobt werren, 
(if) I shall be 
praised. 

Du werdeft gelobt werten. 


PAST. 
S. Ih wilrve gelobt, 1 might 
be praised. 
Du wireeft gelobt. 

Gr wiirte gefobt. 
P. Bir wirren gelvbe. 
Shr wirret gelobt. 
Sic wiirren gelobt. 
PLUPERFR(T, 

S. 3h ware gelvbt worren, I 
might have been 
praised. 

Du wareft gelobe worren. 
Gr ware gelobt worren. 
P., Bir waren gelobt worren. 
Shr waret gelobt worden. 
Sie waren gelobt worren. 
FUTURE PERFECT. 

S. 3h werre gelobt worren 
fein, Cif) I shall have 
been praised. 

Du were gelobt worren 
fein. 


Gr werte gelobt werten. Gr werre getobt werten 
jein. 

P. Bir werren gelobt worren 
fein. 

Bhe wervet gelobt worren 
fein. 

Cie werren gelebt worven 
fein. 
CONDITIONAL MOOD. 

FUTURE IMPERFECT. FUTURE PERFECT, 
S. Ice wiirre gelobt werren, 1 S. 3h rwitrde gelobt worden 
should be praised. fein, I should have 


P. Bir werren gelobt werren. 
Shr werret gelobt werten. 


Sie werven gelobt werren. 


been praised. 

Du wiiereft gelobt werden. Du wiiereft gelobt worten 
jein. 

Gr wiirte gelobt werten. Ge wire gelobt worren 
fein. 

P. Wir warren gelobe werren. P. Wir wirven gelode worren 
fein. 

Ihr wiirret gelobt werden Shr wirret gelvbt worren 
fein. 

Sic warren gelubt werren. Sie wiirren gelobt worven 
fean. 
IMPERATIVE MOOD. 


PRESENT. 
Sing. Werre (du) gelobt, be (thou) praised. 
Werde er gelubt, let him be praised. 
Plur. ‘Berven wir gelobdt, let us be praised. 
Werret (ihr) gelobt, be ye praised. 
Werren fle gelebt, let them be praised, 


INFINITIVE MOOD. 


PRESENT. Gelvbt werden, to be praised. 

PERFECT, @elobt worven fein, to have been praised. 

Future. Werten gelott werten, to be about to be 
praised. 


PARTICIPLE. 
rast. @elobt, praised. 


REFLECTIVE VERBS. 

A verb is said to be reflective when it represents 
the subject as acting upon itself. We frequently use 
the form in English—He deyorts himself well; he 
bethought himself; they betook themselves to the 
woods—where the subject and the object, in each 
case, being identical, the verb is made reflective. It 
is manifest that any active transitive verb may thus 
become a reflective verb. 

Strictly speaking, however, those only are 
nccounted reflectives that cannot otherwise be 
used. The number of these in German is much 
larger than in English. Some of them require the 
reciprocal pronoun to be in the dative, but most of 
them govern the accusative. Thus (with the dative), 
Id bilte mir niger ein, I do not imagine; (with the 
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accusative), 3c fchtme mig, [am ashamed. Further 
examples are the following :— 


WITH THE DATIVE, 
Sih anmafen, Co presume, 
usurp. 
Bid authetingen, to make 
a condition. 
Sich cinbilten, to imagine. 
Sih getrauen, to dare. 


Sih fdhmeideln, to flatter 
oneself. 

Girh verrehmen, to propose 
to oneself. 

@ih voritellen, to represent 


WITH THE ACCUSATIVE, 


Sid anfihiden, to prepare. 
Sis Aufern, to intimate. 


Sich beranfen, to thank. 

Sich berenten, to pause, to 
think, 

Sich beaeben, to repair to, 
to happen. 

Sid bebelfen, to put up 
with, to make do. 

Sih freuen, to rejoice. 


to oneself. 

Sit rwrrerfpreden, to con- 
tradict oneself. 

Since the action of these verbs is confined to the 
agent, they are rightly regarded as intransitires ; 
for the verb and the pronoun under its government 
are to be taken together as a single expression for 
intransitive action, thus :—2ch freue mich, I rejoice 
myself (that is, J rejoice or delight in). 

In like manner reflectives often become the 
equivalents of passives, as-—Der Scbliiffel hat fich 
qefunten, the key has found itself (that isy the key 
és found, or has been found), etc. 

In some instances a verb is found to have, both 
in the simple and the reflective form, the same 
signification, as :—Jrren, and Ste trren, to err, to be 
mistaken. 

It is worthy of remark also that some transitives, 
upon passing into the reflective form, undergo some 
change of signification. Thus, from berufen, to call, 
comes fic herufen, to appeal to. It is generally easy, 
however, in these cases, to account for such changes. 
The following are additional examples :— 


Eich bherenfen, to pause, to 
think. 

Sich befcheiten, to be con- 
tented with. 

Gich finren (in etmad), to ac- 
commoudate oneself to a 
thing. 

Sich firdhten, to be afraid of. 

Sich baten, to beware. 

@ich machen (an etwaéd), to set 
about a thing. 

Sich ftellen, to feign, pretend. 

Sich verantworten, to defend 


Sich mrrerfegen, to resist. 


Berenfen, to think upon. 
Vefdeiten, to assign. 
inten, to find, 

Firdheen, to fear. 

Hiten, to guard. 


Machen, to make. 


Stellen, to place. 
Verantworten, to answer 


for. oneself, 
ergeben, to pass away. Sich vergeben, to commit a 
fault. 


Berlaffen, to leave. Eich verlaffen, to rely upon. 
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PARADIGM OF A REFLECTIVE VERB. 
Sich freuen, to rejotce. 
INDICATIVE MOOD. 


PRERENT, 
S. Ie frene mie, I rejoice. 
Du freuft ric. 
Gr freut fic. 
P. Bir freuen uné, 
Shr freut euch. 
Gre freuen fic. 
PRESENT PERFECT. 
S. 3h babe mich gefrent, I 
have rejoiced. 
Du Haft ric gefreut. 
Gr bat fich gefreut. 
Mir haben uns gefrent. 
Sbr babt euch gefreut. 
Sie haben fich gefreut. 
FUTURE IMPERFECT. 
S. 3c werre mid freuen, I 
shall rejoice. 


4 


FP. 


Du wirft bic) freuen. 

Gi wird fich freuen. 
J, Wir werren uns frenuen 

Shr werret euch freuen. 


Sie werren fic freuen. 


PAST, 

S. Ich freute mig, I rejoiced. 
Du freuteft rid. 

Gr freute fid. 

P. Bir freuten uns. 
Ibe freutet euch. 
Sie freuten fic. 

PLUPERFECT. 

S. Ich hatte mic gefreut, I 
had rejoiced. 

Du hatteft tich gefreut. 
Gr hatte fic gefreut. 

P. War hatten uns gefreut. 
Shr hattet euch gefreut. 
Sie Hatten fic gefreut. 

FUTURE PERFECT. 

S. 3c werte mig  gefreut 
baben, I shall have 
rejoiced. 

Du wirft rich gefreut Baben. 
Gr wire fic) gefreut haben. 
PP, Bir werden uns gefreut 


baben. 

Bhr werbet end) gefreut 
haben, 

Ere werten fic gefreut 
baben. 


KEY TO TRANSLATION FROM GERMAN (p. 565). 
Byron AND POLLDORI, 


As Lord Byron hiinself relates, the following conversation 
took place between him and Polidori, a very vain Italian 
physician, during a journey on the Rhine. ‘‘ What can you 
do, then, which I cannot?” asked the physician, “Do you 
urge me?” answered the poet, ‘then 1 will tell you; [ 
think there are three such things" Polidori insisted that ho 
should name them, and Lord Byron said: ‘1 can awim across 
this stream ; I can snuff out a light from a distance of twenty 
paces with a pistol shot ; and I have written a pocm, of which 
14,000 copica will be sold in a day.” 








LIGHT.—I. 
THE ORIGIN AND EFFECTS OF LIGHT. 
To the general observer light is something impalp- 
able which silently and rapidly suffuses itself over 
the face of the earth with the rise of the sun, and 
as silently and gradually vanishes when it scts. Itis 
created during combustion and in the manifestation 
of many electrical phenomena; it moves through 
the space which separates star from star with in- 
credible rapidity, being the bond of union and of 
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communication between the world-units of the 
universe, and it has power even to transmit itself 
What is it? 


through solid bodies. How does it 





Fig. 1. 


behave? and how may it be produced? are some of 
the questions we shall try to answer. 


HOW LIGHT I8 PRODUCED. 


Light may be produced in a variety of ways. We 
are in a dark room, so dark that nothing whatever 
is visible. ‘The readicst way of getting a light is to 
strike a match. Friction causes the phosphorus 
on the match to burn, and this in its turn ignites 
the wood. The source of light here is comparable 
to that of a candle, a gas jet, or a paraffin oil lamp, 





for in each case we have flame—the active chemical 
change which we term combustion. 
Next take two pieces of loaf sugar and strike 
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them together in this dark room. A faint glow of 
light is perceptible, not unlike in appearance the 
glowing track left by a match when one attempts 
to light it by friction—this faint track being traces of 
phosphorus which is undergoing slow combustion. 
The light emitted by the sugar on knocking the 
pieces together looks like this phosphoric light, 
and the phenomenon is termed phosphorescence, 
although the cause of it is not a chemical change 
like that which is happening in the case of the 
slowly burning phosphorus. 

Another example of phosphorescence mny be seen 
in the following manner. Take some Derbyshire 





Cc 
Fig 8 —a, Evisow Lavp; ps, Maxim Lamp; c, Swan LAMP, 


spar, what the chemist calls fluoride of calcium ; 
powder it and place it ona hot plate of iron, as.eég, 
n heated shovel, and take it into the dark room— 
it gives out light. Examples of phosphorescence. 
or the production of a faint light, are also yielded 
by vegetable and animal bodies. Thus, decaving 
wood is sometimes seen to shine in the dark, fish 
in the pantry vields a phosphorescent light, while 
glow-worms (Fig. 1) and _ fire-flies—where thev 
abound—are conspicuous objects in the night, and 
even the sea may become faintly luminous owing 
to the presence of a minute organism termed Noc- 
tiluca miliaris (Fig 2) 

In the aurora borealis we have light produced 
by an electne discharge in the higher regions of 
the atmosphere, and the lightning flash is a power- 
ful and concentrated discharge of electricity. 

Now let us suppose that wires are conducted into 
our dark room from a dynamo. or a machine for 
generating electricity, and that these wires are 
connected to an incandescent or “ glow” lamp (Fig. 
3). The dynamo is set going, and the electric cur- 
rent is sent through the lamp. The filament of 
carbon inside the glass first becomes red like red- 
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hot iron, and very shortly acquires a white heat, 
and in this incandescent condition illuminates the 
room. A current of electricity sent through a piece 
of platinum in the same way raises it to incandes- 
cence and makes it a source of light. 

Take a piece of clean platinum foil or a spiral of 
platinum wire, and hold it in the non-luminous 
Bunsen flame while it 
becomes red-hot (Fig. 
4); now cut off the sup- 
ply of gas. The plati- 
num being momentarily 
without the impact of 
flame on it, becomes 
non-luminous; but if 
the mixture of air and 
gas be allowed to im- 
pinge on it while it is 
still hot, the cold gas 
makes it red-hot again, 
singular as this may 
seem, Owing to what is known as surface condensa- 
tion. Here the source of light may be said to be 
the heat developed by surface condensation. 

It will be evident now that light can be produced 
in a variety of ways—by combustion, phosphor- 
«scence, surface condensation, and electricity. There 
are also other ways which we need not mention 
here. 





THE CAUSE OF LIGHT. 


Now, as a piece of platinum may be raised to 
redness or incandescence by holding it in a hot 
flaine, by surface condensation, or passing a current 
of electricity through it, light is produced in every 
case with nothing in common that we can see save 
the material of the metal platinum. We have also 
obtained light by the very diverse phenomena of 
combustion and phosphorescence. But here we 
have not even the same matcrial in common. In 
every case, however, there are certain ultimate parti- 
cles of matter which the chemist terms atoms. By 
physical lines of argument, founded on other ex- 
periments, one may satisfactorily contend that in 
cach of these cases the atoms are in violent motion 
or vibration, and this motion in every case is partially 
transmitted by a common agent to the organ of sight, 
where it imparts the impression of light. Theagent 
here referred to goes by the name of ether—not the 
ether of the pharmacist. but a subtle fluid pervading 
all space, extending from world to world throughout 
the universe, and even surrounding the atoms of 
substances like the carbon filament, etc. This 
highly elastic and invisible ether, which is so readily 
set in motion by the vibrating atoms of a candle 
flame, is supposed to transmit that motion from 
ether particle to ether particle as in ordinary water 


wave motion. You throwastone into a pond: con- 
centric rings of ripples spread outwards and disturb 
the reeds on the margin of its banks. A leaf floating 
midway between the point of disturbance and the 
bank simply rises and falls as the waves pass it, 
and is not carried away. From this we infer that 
the wave is but a trarelling form, and that the 
particles of water—whilst transmitting their motion 
from one to another—are not bodily carried along. 
So in this ether motion the particles retain their 
relative positions, while their movement is com- 
municated from one to another. 

The following is a simple practical example of 
wave motion. ‘Take a pack of cards and spread 
them out on the table as in Fig. 5. Lift up the end 
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card and tilt it right over, making it describe a 
semi-circle with the inner edge fixed as a centre of 
the movement. It communicates a similar motion 
to the neighbouring card, and this one to the next, 
and so on to the end of the pack, the result being 
a travelling card wave, while each individual card 
retains its relative position. 

Now atomic motion—as in the candle flame —may 
disturb the ether particles and give rise to ether 
waves ; in their turn the ether waves may move the 
atoms and molecules of substances as the reeds are 
moved hy the water waves, and give rise to a variety 
of effects, chemical, physiological, electrical, or 
mechanical, 


BOME OF THE EFFECTS OF LIGHT. 


The colouring matter in the green leaves of plants 
has the power to decompose carbonic acid in sunlight. 
With the help ofa chemist, this may be demonstrated 
as follows:—Saturate some water with carbonic 
acid by passing the gas through it for a while and 
shaking occasionally. Place it in a deep beaker A, 
and at the bottom of the vessel fix the common Ana- 
charis, a very common water-plant (Fig. 6). Sus- 
pend a glass funnel over the plant, and over this fix an 
inverted test tube, T, filled with the water. Submit 
now tothe action of bright sunlight for a few hours ; 
a colourless transparent gas collects in the tube at T, 
which, upon being tested, is found to be oxygen. The 
ether waves have set the organism at work to do- 
compose the carbonic acid into ite constituents, 
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carbon and oxygen, the former being retained by the 
plant for ite growth, and the latter being given out. 

Here is an example, more easily tried, of the 
physiological influence of 
light. A distant lamp or 
star appears to have rays 
sprending out from it in 
every direction. This arises 
from the peculiar formation 
of the eye, and the length 
of the rays is regulated by 
the size of the pupil or the 
expansion and contraction 
of the coloured ring known 
as the iris. Anything then 
which shortens these rays 
shows thit the eye is 
affected, and that the iris 
has been made to expand 
Steadily gaze at a distant 
lamp (Fig. 7) and at the 
anme time strike a match in front of your face. 
Immediately the light from the match enters the 
eyes, the rays omannting from the Jamp are seen to 
shorten. The iris has been made to expand; the 
ether waves have sect up a physiological action in 
the eye. 

There are some substances whose resistance to 
the flow of electricity in them is very much affected 
by the impact of light. The clement selenium, for 
example, in its annenled state is one of the most 








Fig. 7 —1, Berornk Strixinae Matcn; 2, AFTER. 


striking examples of this variation of conductivity 
in darkness and light, a variation which has been 
taken advantage of in the construction of the 
photophone, an instrument which transmits sounds 
to a distance by means of a beam of light, 
and which we shall explain later on. Again, 
if two plates of silver, coated with a compound 
known as chloride of silver, are place] in a vessel 
containing water, and be then connected by means 
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of a wire, a current of electricity is produced when 
light falls on one of the plates. It will be founa 
too that if the chloride on one of these silver 
plates be exposed to the sunlight for a few hours, 
its white colour has changed to a violet, so that we 
have here also a chemical action set up by light. 
It is some such chemical change induced by light 
which is the basis of photography. 

Besides these various changes which light can 
produce it also gives rise to effects which are more 
or less mechanical. One of the most remarkable of 
these is the movements of the vanes in Crookes’ radio- 
meter (Fig. 8). Inthis instrument a glass vessel is 
emptied as completely as 
possible of air, and contains 
some very light vanes deli- 
cately balanced ; one side of 
the vanes is blackened and 
the other not. On exposing 
the instrument to light, the 
blackened sides move from 
the light, and with strong 
sunlight this may soon be- 
come a rapid revolution. 


THE TERSISTENCE OF 
IMPRESSIONS. 


We have seen a remark- 
able example of the action 
Of light on the eye ; more 
striking still are some of 
the phenomena of vision, 
Just as light enters a 
photographer's camera and 
produces a picture, so it similarly enters the eye 
and impresses a temporary picture on it. Now, if 
the light producing such a picture only lasted a 
hundredth of a second of time, its impression on 
the eye would not die out for about an eighth of a 
second. Hence, if a point of light occupy the 
positions @ and ¢ and all intermediate points in 
less than an cighth of a second, we appear to see a 
line of light a’ ec’ (Fig. 9); for supposing the point 
of light is moving in the direction of the arrow, 
before the impression of a has died out, an infinite 
number of other impressions have been produced 
up to ¢, and these all overlap each other and give 
the impression of a line of 
light a’ ¢’. This is the rea- 
son why a rapidly revolving 
flame appears like a fiery 
wheel, as, ¢g., in the class 
of fireworks known as 
catherine-wheels. For the same reason an artist 
in depicting a rain shower draws the drops as 
lines of rain (Fig. 10). The top of a spinning 
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peg-top appears like a series of concentric rings, 
and a single spot of paint on it is drawn out 
into a painted ring. The fiery track of a falling 
star and of a flash of lightning are also examples of 
the persistence of visual impressions. Toys like 
the zoetrope and its numerous modifications are 
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also illustrations of this phenomenon. In one of 
these instruments a number of phases of a given 
movement are rapidly presented to us in their 
orderly succession, and the result is that we appear 
to see the movement naturally gonethrough = Thus, 
for example,in eight pictures of an athlete jumping 
over a chair we might have four depicting phases 
of his ascent and the remaining four representing 
positions in his descent Now if these pictures 
were put on the inner side of a cylinder containing 
slits at intervals through which these pictures could 
be seen one at a time as they rapidly revolved, 
the figure of the athlete would appear to be en- 
dowed with life and would perform a number of 
leaps over the chair in rapid succession — A toy like 
this is called a “ zoetrope,” or “ wheel of life ” 
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1—THE FYE 
THE eye is the instrument by which the mind be- 
comes acquainted with external] objects by means 
of light. which is one of the most snbtle and 
delicate forces in nature, and needs a correspond- 
ingly delicate and complicated organ to fully 
appreciate its effects. 

Without inquiring into the nature of light (sec 
lessons on Light), it is sufficient for our subject 
that we know some of its constant qualities, or laws. 

In its simplest condition light travels in straight 


lines in all directions from its source ; hence, when 
we see a luminous body, we know the direction in 
which it lies, because it must lie in the line of the 
ray which reaches us. 

When a ray of light thus travelling in a straight 
line strikes upon the surface of any object, it is 
affected in some of the following ways according 
to the nature of the object and of its surface :— 

lst. It may be destroyed, as far aa visual effects 
are concerned, partially or wholly, 

2nd. It may penctrate the substance of the body, 
being more or less bent as it traverses the surface. 
This occurs when the body is transparent. 

3rd. It may glance off and pursue a different 
direction outside the object upon which it strikes, 

The first effect is called absorption ; the second, 
refraction ; and the third, reflection. 

Reflected light concerns us most. The cye 
occupies itself with reflected rnvs If light were 
incapable of being reflected, the sun would appear 
as a sharply-defined dazzling orb in a pitch-dark 
universe, and eyes would be of no use; for though 
poets tell us so, not even the eagle spends ita time 
in so profitless and injurious an employment as 
gazing on the sun. 

Now, as reflected light travels in straight liner 
from the object upon which it is reflected, it is to 
the eye im all respects the same as though that 
object) were itself luminous. As light proceeds 
from al] parts of an object, and travels in straight 
lines, we have only to let the rays fall upon sore 
surface which shal) receive them without derange- 
ment, to get an image which will give the colour, 
form, and, by a little inferential reasoning, the size 
and distance of the object. 

The first requisite in an eye, then, is a sentient 
mirror, Which shall receive the images of objects 
and feel them. 

This mirror must be of moderate and portable 
size, and well under control, so that it can be turned 
about 

All mirrors are perishable and delicate articles, 
liable to fracture; but when we conceive of a 
mirror, whose surface and backing, and even its 
very frame, must be made not of hard glass, im- 
perishable quicksilver, and durable wood, but of 
soft renewable tissues, and think how indispensable 
it ix that it should be protected and kept in a state 
of repair, we must admit that the problem of how 
to make a serviceable eye is a difficult pne. 

The analogy of the mirror, however, must not 
lead the reader to suppose that a plane surface, 
sehsitive to light, would be conscious of distinct 
images, or that it would see objects as we, by the 
aid of the eye, see them reflected on its surface. 
For distinct vision, it is necessary that many 
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divergent rays proceeding from each point in an 
object should be collected together again in a 
point, and that point must lie exactly on the retina, 
or sentient mirror. Thus, the instrument known as 
@ camera, which has a lens set into the side of a 
box, and a surface at the other side to receive the 
image, is a more perfect simile for an eye. 

We will now describe the structure of one of 
the most perfect instruments for taking note of 
the impression produced by light with which we are 
acquainted—the human eye. 

‘he human eye is globular ; differing, however, 





Fig. 1.—VerticaAL SecTion OF THE HUMAN EYE IN ITs SockKF1. 


a, sclerotic or hard coat of the eye, 0, choroid ; ¢, retina or 
nervous mirror; @, membrane holding the vitreous 
humour; e, vitreous humour; /, cornea; g, aqueois 
chamber aud humour; A, crystalline lens; ca, iris; AA, 
ligament to hold lens; 2, mefbomian glands ; mm, muscles 
to move the eye ; 2, muscle tu lift the eye-lid. 


from a perfect sphere in some slight but important 
particulars. The thick, tough capsule, which main- 
tains the eye in shape, and contains the other parts 
necessary to porfect vision, is about one inch from 
front to back, and a little more from side to side 





Fig. 2.—Diaarav SHowinu How Opvects ARE IMPRINTED ON THE RETINA, 


and from top to bottom. This capsule is called the 
selerotic, or hard coat of the eye; it differs from a 
true sphere in that its front part, occupying about 
one-sixth of its circumference (in section), bulges 
forward far more than it would do if it were only a 
part of the larger globe ; and this part differs from 
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the other in texture also, for while it is equally 
strong and tough, and even harder, it is transparent. 
while the rest of the eyeball is opaque and white, 
This front clear portion, which is let intothe hinder 
part as a bay-window is put into the wall of a room, 
or as an old-fashioned watch-glass is set into the 
rim of the watch-case, is called the cornea, or horny 
part. Its greater projection or convexity is nota 
matter of accident, but highly important, for if it 
were not so, no near object could be seen distinctly. 

Lining the inner surface of the sclerotic is a thin 
membrane, which supports in its outer layers the 
larger arteries and veins which carry the blood to 
wind from the front and inner parts of the eye, while 
it has on its inner surface a very thin pavement of 
flat, six-sided cells; each cell is filled with black 
yrains. The grains, and even the cells which con- 
tain them, are so small and so closely set as to form 
what appears to any but a high magnifying power a 
continuous thin black sheet, perfectly opaque. 
‘This membrane papers the inside of the eye as far 
forward as the place where the sclerotic joins the 
cornea, and is there connected firmly with this 
outer jacket by a strong hyament and muscle. 
Before it reaches this point, however, it is puckered 
into somewhat irregular fore-and-aft folds. Beyond 
this point the choroid, as this membrane is called, 
is continued as a freely hanging curtain, shaped 
hke a quoit—that is, round and opaque, with a hole 
in the middle; this hole is opposite the middle of 
the cornea, or window of the eye. 

From the same circle of attachment, but internal 
to the curtain before named, is suspended, or rather 
held, by a ligament, a perfectly transparent body 
shaped like a lentil~ that is, with two convex 
but flattened surfaces. The quoit-like curtain is 
called the iris, and the disc the crystalline lens. 
The lens is slung at some little distance from the 
cornea, leaving a chamber in front of it, which is 
filed with watery fluid. Behind the lens, and 
occupying the larger part of the hollow of the eve, 
is a denser liquid, contained in a thin, per- 
fectly transparent membrane, which not 
only encircles it, but sends in partitions 
from its outer wall to divide the liquid into 
compartments, so that when the eye is cut 
into, the humour does not run out, but 
seems to be of the consistence of clear 
jelly. Both the liquid and capsule are so 
transparent that they are called the hyaloid 
membrane and vitreous humour, or the glassy mem- 
brane and humour. 

All the main parts of the eye have now been 
described except the essential one for which all the 
others are made, namely, the retina—that wonder- 
ful stratum of nervous matter which receives and 
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transmits to the brain all luminous impressions, the 
glories of colour, the splendid imagery of the earth, 
and the soft radiance of the sky. 

The retina lies between the choroid and vitreous 
humour. It lines the choroid as closely as that 
membrane lines the sclerotic, and so covers the 
whole back part of the eye. 

The retina (or sentient mirror), thin as it is, has 
been found under the microscope to consist of many 
layers of diverse structure. Not to descend into 
great minuteness, it may be said to consist of an 
uuter layer of cylindrical bodies, called, from their 
shape, rods and cones, which run perpendicularly to 
the surface of junction between retina and choroid. 
These bodies are the instruments by which the rays 
are noted, It would seem that each rod or cone 
conveys but one impression, so that while the image 
of an external object may be made very small on 
the retina, and yet distinctly seen, because of the 
minuteness of these bodies, yet the image must 
cover a certain number of them to be an image at 
all. In other words, if it only covered one, the 
impression would be that of a single point of 
light. 

The innermost layer, or that nearest the vitre- 
ous humour, consists of nerve-fibres, which 
convey the impressions in some such way as the 
telegraph wires convey their messages. These all 
run to one point in the back part of the eyeball, a 
little on the inner or nose side of the axis, where 
they pass through the choroid and sclerotic, which 
are pierced by a great many holes; the fibres 
become united behind into the optic nerve, and 
this runs to the brain, first, however, being joined 
by its fellow from the other eye, and then separat- 
ing from it again, having received some of the 
strands of that nervous cord, and having given up 
some of its own in return. 

Let us now trace the course of a number of rays 
reflected from a single point of an object, before 
they reach the retina (see Fig. 2). These rays as 
they come from a single point are, of course, 
diverging. They strike, therefore, all over the 
surface of the cornea, and as they pass through it 
are gathered somewhat together. They then pass 
the aqueous humour with a slightly altered course. 
The outermost are cut off by the opaque iris, but 
the central ones pass through the lens, which 
rapidly gathers them together, and they are then 
transmitted through the vitreous humour, all the 
time converging until they meet at a point exactly 
in or on the retina. 

In saying that they meet exactly on the retina, it 
is meant that they will do so if the adjustment is 
perfect. If it be imperfect, so that the rays unite 
in a point either before the retina, or would unite 
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behind it if they could traverse the choroid, the 
image is blurred and indistinct. 

The problem of how to get a distinct image is, of 
course, more difficult when the points from which 
the light proceeds are numerous, as from any object 
of appreciable form. ‘To obtain this, the surface of 
the cornea, the hind and front face of the lens, and 
the face of the retina, must be all of definite and 
regular curves, or the figure would be distorted. 
If the cornea bulges too much, the object can only 
be seen at a short distance, and from this cause 
some persons have to lay their cheeks upon the 
page before they can read print. If it bulges too 
little, distinct images of near objects are impossible. 
If the crystalline lens is too dry, or too moist, it 
becomes clouded with hard or soft cataract. If 
the pigment be not of sufficient) quantity in the 
choroid, vision is interfered with; and from this 
cause albinos, or persons whose hair and skin are 
deficient in colouring matter, are dazzled in ordi- 
nary daylight. 

Further, if the retina, or part of it, fail, as it some- 
times does, from some cause too subtle to be found 
out, the object is seen only in part; thus, some 
persons have this peculiar affection of half the 





Fig. 3.—VERTICAL SECTION OF THE Eyr or a Soartno Birv. 


1, sclerotic ; 2, choroid; 3, retina; pecten; 4, vitreous 
humour ; 5, bony supports of siete or hard coat ; 
6, iris; 7, cornea; 8, lens; 0, aqueous jhumour ; 10, lens 
ligainent ; 11, ciliary processes ; 12, optic nerve. 


retina, so that when they look directly at an object, 
they only see the half of it. 

The retina, perfect in all its other functions, docs 
not always discriminate colour. The writer once 
played a game at croquet with a gentleman, who 
disclosed his infirmity thus: Two balls were lying 
together—one red, and the other green. He askect 
which was his, and being tuld the red one, asked 
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which red one? On another occasion the writer 
was looking at a brightly coloured geological map. 
A stranger who looked with him soon showed that 
he was quite unaware that it was other than the 
ordinary ordnance map. 

These defects of vision call marked attention to 
the comparative perfection of the instrament of 
vision in most cases, but, had we space to examine 
closely into the details of structure, we should find 
a number of imperfections; in, for example, the 
irregularity of the refractive power of parts of the 
lens, the common deviations from the perfect 
sphere which produce astigmatism, and the want 
of perfect transparency which causes us at times to 
see objects (really floating in the vitreous humour) 
floating before our eyes. 

Throughout those classes of animals which are 
called vertebrate, because they have an internal 
skeleton, the main central portion of which consists 
of a back-bone of pieces jointed to one another ina 
long row stretching from one end of the borly to 
the other, the eye is essentially of the same struc- 
ture asin man. It is true there are differences in 
the proportion and shape of the parts, and in some 
cases additional parts are found, while in others 
the eye is so reduced and degraded as to be of little 
‘or no use; but in the majority of cases in brutes, 
reptiles, and fishes, and in all birds, the cye is well 
developed, and even where it can be of no use, still 
indications of it are found. 

Our English mole is an instance of an animal 
with a degraded condition of eye. It is in this 
animal smaller than a pin’s head, and has to be 
looked for carefully in the midst of the velvet fur. 
Of course, to an animal which lives underground, 
burrowing continually in soft carth, an cye would 
be useless, and even inconvenient ; yet the rudiment 
of an eye is found, 

Vision, on the other hand, in some apes must be 
very powerful, for it is said a gentleman who owned 
# baboon used to ride away across the plain until he 
could only just sec his dog ape with the naked eye; 
then using his telescope, he made a number of 
gestures, which were immediately mimicked with 
precision by the animal. 

In looking into the open eye the white is part of 
the opaque sclerotic. The coloured part is the iris 
seen through the transparent cornea and aqueous 
hamour, while the pupil is the hole through the 
middle of this, which seems biack because of the 
dark non-reflecting choroid at the back of the eye. 

The iris affects the colour of the eve, the primary 
cause of which is the red blood circulating in it. 
Thus, the lack of pigment is sometimes so great 
that even the choroid has none, and then the pupil 
looks red because the blood-vessels of the choroid 
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can be seen through its front layer. Albinos, as 
individuals with the last peculiarity are called, are 
found among rabbits, mice, cats, and many other 
species, and are especially prone to occur under 
domestioation. These creatures present an appear- 
ance which is very ethereal and fairy-like, so that 
artists have often introduced them into their fanci- 
ful pictures, as in Landseer's ‘“‘ Bottom and Titania.” 
But however they may grace the idea] creation of 
the painter, they are less suited to this working-day 
world than their coarser brothers. When there is 
only a layer of pigment on the back part of the 
iris, the eve is blue; but when, in addition, specks 
or sheets of pigment are distributed through the 
substance of the iris, eyes of various colours are 
produced. Thus, fair people have usually blue 
eyes, and black eyes accompany an olive complexion 
and dark hair. In other words, people that have a 
surplus of internal paint elsewhere have it in the 
iris too. On the other hand, in some species a 
further deposit takes place in the choroid of pig- 
ment of metallic brilliancy. 

These diversities, with many others, such as the 
contraction of the iris of the cat, so as to leavea 
slit instead of a circular opening, are interesting, 
bnt by no means so functionally important as others 
to be mentioned hereafter, when we describe eyes 
suited to conditions altogether different, such. for 
instance, as the fish's eye, which is constructed to 
see in water. 

Rirds, some of which are almost exclusively 
denizens of the air, and most of which have the 
power of betaking themselves to flight occasionally 
to escape pursuit, to hunt active prey, to search for 
new feeding-grounds, or to select a more genial 
climate at the change of the seasons, must have eves 
suited to distant vision (Fig. 3). Hence the lens is 
of a very flattened form, and does not increase in 
density from the outside to the inside as it does in 
mammalia, and more strikinglv in fish. The dis- 
tance from the lens to the back part of the eve is 
small, and to the cornea large relatively ; in other 
words, they have a larger amount of aqueous anda 
smaller amount of vitreous humour than brutes 
have. The back part of the eve too is flatter, and 
is a portion of a larger sphere in relation to the rest 
of the eye than in animals. The shape will be best 
seen by the aid of the dingram of the vertical section 
of the eye of a soaring bird. 

When the eve is spherical and distended with 
fluid, as in man, there is no tendency of the pressure 
within to alter the shape of the ball; but when, as 
in the case of birds, it has any other form, the 
internal pressure would strain the elastic capsule 
of the eve in some parts more thaninothers. This 
strain can only be prevented by rendering those 
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parts of the capsule which are exposed to the extra 
pressure more solid. In the case of the bird, this 
is effected by means of a series of bony plates which 
encircle the sclerotic, bedded in its substance, and 
stretch from the rim of the cornea to the circum- 
ference of the large segment of the eye, on the 
inside of which the retina is spread out. 
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LATIN READINGS (continued). 
HORACE. 


QuinTys Horatius Flaccus was born at Venusium 
in the year 65 B.c., and died 8 B.o., in his fifty- 
seventh year. He was the greatest of all the lyric 
poets of Rome, and his Satires, though not so 
biting and pungent as those of Juvenal, the ac- 
knowledged master of that branch of literature, are 
marked by a keen sense of humour and a power of 
observation. He has left us four books of Odes and 
one book of Epodes in various lyric metres, two 
books of Satires, two books of Epistles, and the 
“De Arte Poetica,” a treatise in hexameters on the 
art and practice of versification. There is an 
occasional obscurity in his language, and especially 
in the Satires and Epistles there are allusions to the 
events of his time to which it is difficult to find a 
key; but for the most part his writings are easy 
and graceful, and but few of the Odes present any 
but ordinary difficulties to the reader. The fullow- 
ing extract is the ninth ode of the first book ; it is 
addressed to his frieud Thaliarchus, and requires no 
further introduction. It is in the Alcaic measure, 
80 called from the Greek poet Alcwsus, who employed 
it, and was credited with its invention :— 


HORACE.—ODES, I. ix. 


Vides ut alta stet nive candidum 
Soracte, nec jam sustineant onus 
Silvae laborantes, geluque 
Flumina constiterint acuto. 


Dissolve frigus, ligna super foco 
Large reponens, atque benignius 
Deprome quadrimum Sabina, 

O Thaliarche, merum diota. 


Permitte divis caetera, qui simul 
Stravere ventos aequore fervido 
Deproeliantes, nec cupressi 

Nec veteres agitantur orni. 


Quid sit futuram cras, fuge quaerere ; et 
Quem sors dierum cunque dabit, lucro 
Appone: nec dulces amores 
Sperne puer neque tu choreas, 
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Donec virenti canities abest 
Morosa. Nunc et campus, et areae, 
Lenesque sub noctem susurri 
Composita repetantur hora, 


Nunc et latentis proditor intimo 
Gratus puellae risus ab angulo, 
Pignusque dereptum lacertis, 
Aut digito male pertinaci. 


NOTES. 


Stet, ‘‘ stands ont,” owing to the greater clearness of the atino- 
aphere. In summer the outline of the hills would be 
diin and hazy. 

Soracte, a hill in the territory of the Falisci, about twenty-four 

wiles from Rome, now called Monte di 8. Oreste. 

So Pindar speaks of xsorog c€eias, and we use the 
phrase “ piercing cold.” Constiterint, aa having a passive 
sense, ‘‘have been stopped,” takes gelu as a kind of 
ablative of the agent. 

Sabina, generally described by Horace as a poor wine, vile 
Sabinum (Ode I. xx, 1), but this would be mellowed by 
having been kept for four years (quadrimtm). 

Diota, a two-handled jar (&<¢ ; ovs, dros, the ear), ablative of 
the place whence a thing proceeds. 

Simul more generally would be simul ac stravere, ‘as soon as 
they have quieted.” 

Aeuore, ablative of place. 

Deproeliantes, ‘‘ fighting it out.” The de has a sense of complet- 
ing a thing, doing it thoroughly. 

Fuge quaerere, *‘ seek not to know.” The infinitive fs used as 
the object of (accusative case after) fuge, by a frequent 
construction borrowed from the Greek 80 Vergil 
(‘‘ Eneid,” ix. 200), adjungere rebus Nise fugisf where 
adjungere ia the object of fugis. 

The construction is quem cunque (diem) dlerum Fors dabtt, 
‘*whatever sort of day Fortune gives, count {ta gain.” 
Lucro aymone, ‘‘set it down to the profit side of tho 
account.” 

Areae, ‘‘ open placer,” around temples, for example. 

ltepetuntur, “ be sought for at the appointed hour.” 

Jignus, either a ‘* bracelet" (lacertix) or a ‘ring ” (digitto). 

Male pertinaci, “ that ill feigns resistance.” 


Acuto, 


The following ode is addressed to some fickle 
fair one who had betrayed the poet, who now 
congratulates himself on his escape :— 


Horace.—Opss, I. v. 
Quis multa gracilis te puer in rosa 
Perfusus liquidis urget odoribus 
Grato, Pyrrha, sub antro? 
Cui flavam religas comam 


Simplex munditiis? Heu, quotiens fidem 
Mutatosque Deos flebit, et aspera _ 
Nigris aequora ventis 
Emirabitur insolens, 


Qui nunc te fruitur credulus aurea; 
Qui semper vacuam, semper amabilem 
Sperat, nescius aurae 
Fallacis. Miseri quibus 
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Intentata nites? Me tabula sacer 
Votivd paries indicat uvida 


Suspendisse potenti 
Vestimenta maris Deo. 





NOTES. 


In rosd, “on a couch strewn with roses.” 

Simplex munditiis, “plain in thy neatness.” Fidem, ‘the 
confidence which he reposed in you deceived.” Supply 
Sulaam. 

Mutatos Deos, “ changed fortune,” 

Aejuora, The poet compares Pyrrha’s changing humours to 
the fickleness of the weather. Like many others he has 
been shipwrecked on her siniles, but he has got safely 
through it. Nigris, ‘‘ black and scowling,” probably as 
bringing up the black storm-clouds. 

finiradltur, a strengthened form of miror, occurring only in 
this passage. 

Ale tabula, ete. The construction is- Paries sacer indicat rotiva 
tabula me auaspenclisse vestimenta uvide Deo potenti maria, 
and the allusion {s to a custom of the Italian sailors, on 
escaping from shipwreck, to put up a votive tablet in the 
temple of Neptune, or some other sea deity, together 
with the clothes in which they were preserved. 

Maris probably is governed by potens, according to a Greek 
construction, by which verbs of ruling govern a genitive 
cane—for example, Sicte Diva potens Cypri(Odes,1. fli. 1). 


The next extract is from the Satires, and is the 
beginning of an amusing description of the way 
the poet was pestered in the street by a person who 
persisted in fastening on to him. The whole satire 
is peculiarly bright and vivid, and the description 
is so true to life that it is as applicable at the 
present day as at the time when it was written. 


HORACE.—-SATINES I. ix. 


Ibam forte Via Sacra, sicut meus est mos, 

Nescio quid meditans nugarum, totus in illis: 

Acourrit. quidam notus mihi nomine tantum, 

Arreptaque manu, “ Quid agis, dulcissime rerum 2?” 

“‘Suaviter, ut nunc est,” inqguam; “et cupio omnia 
quae vis.” 

Quum assectaretur, “ Numquid vis?" occupo. At ille, 


“Noris nos,” inquit. ‘Docti sumus.” Hic ego, 
“ Pluris 

Hoc,” inquam, “ mihi eris.”. Misere discedere quae- 
rens, 


Ire modo ocius, interdum consistere, in aurem 

Dioere nescio quid puero ; quum sudor ad imos 

Manaret talos. “0 te, Bolane, cerebri 

Felicem!” aiebam tacitus; quum quidlibet ille 

Garriret, vicos, urbem laudaret. Ut illi 

Nil respondebam, “ Misere cupis,” inquit, “ abire ; 

Jamdudum video ; sed nil agis, usque tenebo ; 

Persequar. Hino quo nuno iter est tibi?” 
opus est te 

Circumagi ; quendam volo visere, non tibi notum ; 


“Nil 
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Trans Tiberim longe cubat is, prope Caesaris hortos.” 
“Nil habeo quod agam, et non sum piger—usque 
sequar te.” 


NOTES. 

lia Sacra, one of the prircipal streets of Rome, leading up to 
the Capitol through the Furum, from where the Arch of 
Constantine now stands. It was called sacred as being 
the route followed by triumphal processions and religious 
pageants. 

Quid agis. The common form of salutation in Rome. Whero 
we say, ‘How do you do?” the Romans said, ‘* What 
do you do?” Rerum goes with dulcissime, not guid. 

Ut nunc est, ‘‘as times go.” 

OUccupo, “1 ask him at once.” 

Pluris, ete. ‘**On this account,’ I reply, ‘you will be more 
esteemed by me.’” Pluris is the genitive of price. 
Puero, the slave whom Horace had in uttendance, according to 

the fashion of the day. 

Bolane cerebri felicem, ‘1 wish you were here, Bolanus, with 
your coolness,” apostrophising some outspoken friend, 
who would have got rid of the fellow summarily. Cerebri, 
genitive, signifying with respect to. So Pliny has 
Miseros ambitionis, and in Greek we tind, evdatuwr rer 
Acywr. 

Jamdudum, ete., I've seen it all along, but [t's no use.” 

Cireumagi, “‘there is no need for me to take you out of your 
way.” 

Cuesaris hortos, the gardens on the Janiculum, which Caesar, 
when dictator, had assigned to the people asa public 
pleasure-ground. 


The following are some of the canons for the 
treatment of dramatic subjects which Horace lays 
down in the “ De Arte Poctica.” 


HORACE.—DE ARTE POETICA, 179. 
Aut agitur res in scenis, aut acta refertur : 
Segnius irritant animos demissa per aurem, 
Quam quae sunt oculis subjecta fidclibus, et quae 
Ipse sibi tradit spectator. Non tamen intus 
Digna geri, promes in scenam; multaque tolles 
Hx oculis, quae mox narret facundia praesens. 
Nec pueros coram populo Medea trucidet, 
Aut humana palam coquat exta nefarius Atreus, 
Aut in avem Progne vertatur, Cadmus in anguem. 
Quodcunque ostendis mihi sic, incredulus odi. 


NOTES. 

Aut acta refertur, ‘‘ or ita occurrence isrelated.” The drama con- 
sists partly of action, partly of narrative; and the action 
which the apectatora see with their own eyes naturally 
impreases them more strongly than that of which they 
merely hear secondhand. Still, there are subjects which, 
either from their being repulsive or unnatural, should be 
deacribed rather than enacted, as the Greek poets have 
done in the case of Medea’s murder of her children, or 
Artreus’ horriblo feast, or the unnatural transformations 
of Progne and Cadinua. 

Segnius trritant, ‘‘impreas less vividly.” 

Fidelibus, ‘on the evidence of which he can depend.” 

Quae ipei sibi tradit, “ and for which he is his own authority.” 


Intus digna geri, ‘ things which ought to be kept behind 
the scenes.” 


Mox, ‘in due time.” 
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Pueros. In Euripides’ play of ‘“‘ Medea,” the cries of the 
children are heard on the stage, but the actual murder 
is not shown. If you choose such subjects as Medea or 
Atreus, you must treat the horrors of the story in the 
saine way as the old Greek poets did. 

Quodeunque, ete., “anything you show me in this way is repug- 
nant to my reason aud my taste.” 


LIVY. 

Titus Livius, the greatest of the Roman his- 
torians, was born at Patavium, the modern Padua, 
about 60 B.c., and died in the year 20 a.p. From 
the name of his birthplace he is called Patarinus, 
and the occasional provincial expressions which 
:ome critics have affected to detect in his style have 
been called, from the same cause, Patarinitas. He 
ix said, in his earlier years, to have published 
some works on rhetoric, but the recollection of 
these has been eclipsed by the magnificence and 
colossal proportions of his history of Rome from 
the earliest period down to his own days. Of this 
work comparatively a small portion has reached us, 
It is believed that he intended to complete it in 
150 books, divided into fifteen decads or sets of ten 
books each, and of these he wrote 142. All that 
are extant in their entirety are the first, third, and 
fourth decads—in other words, Books I1.—X. and 
AXX.—XL. The only other remains are abstracts 
of the contents of all the 142 books, with the 
exception of Books CAXXVI. and CXXXVITI., and 
a few isolated fragments. Though marred by occa- 
sional obscurities, the style of Livy's writing is, as 
a whole, remarkably pure and elegant, and his 
descriptions are always forcible and picturesque. 
As a statement of facts his account of the early 
period of Roman history is not to be depended 
upon, though for a long time it was accepted as 
true; and it was reserved for Niebuhr, one of the 
xreatest of German scholars, to show that Livy had, 
in the absence of more reliable authorities, merely 
taken for granted and repeated the stories of the old 
annalists, which were in point of fact little better 
than fabulous, without taking the trouble to exa- 
mine them critically ; but as the work proceeds it 
increases in historical value. Niebuhr says of him, 
“ Few authors have exercised an influence iike that 
of Livy; he forms an era in Roman literature ; and 
after him, no attempt was made to write Roman 
annals, His reputation was extraordinary. It is 
well known that one man came from Cadiz to Rome 
merely to see Livy; and this reputation was not 
ephemeral ; it lasted and became firmly established. 
Livy was regarded as the historian, and Roman 
history was learned and studied from him alone. 
He threw all his predecessors into the shade, and 
nearly all subsequent historians confined themselves 
to abridging his work.” ‘ 
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According to the early legends, the original in- 
habitants of Rome were almost entirely men, and 
being mostly criminals and runaway slaves, they 
found it impossible to obtain any of the women of 
the neighbouring states in marriage. In this difti- 
culty, Romulus, the king and founder of the city, 
had recourse to an artifice. He invited the Sabines 
to a festival at Rome, and they came without 
suspicion, bringing their wives and daughters; 
but in the midst of the festivities the Romans 
rushed on them with drawn swords, and carried off 
a great number of the women (the rape of the 
Sabines). War ensued, and a battle was fought 
which seemed likely to have ended in the total 
destruction of the Sabine army. At this crisis our 
first extract comes in :— 


Livy, I. 13. 

Tum Sabinae mulieres, quarum ex injuria bellum 
ortum erat, crinibus passis, scissaque veste, victo 
malis muliebri pavore, ausne se inter tela volantia 
inferre, ex transverso impetu facto dirimere infestas 
acies, dirimere iras, hinc patres, hinc viros orantes, 
ne sanguine se nefando soceri generique res} erge- 
rent, ne parricidio macularent partus suos, nepotum 
ili, hi liberum progeniem. ‘Si affinitatis inter vos, 
si connubil piget, in nos vertite iras: nos causn 
belli, nos vulnerum ac caedium viris ac parentibus 
sumus, melius peribimus quam sine alteris vestrum 
viduae aut orbae vivemus.” Movet res quum multi- 
tudinem, tum duces; silentium et rapentina fit 
quies: inde ad foedus faciendum duces prodeunt, 
nec pacem modo sed civitaten unam ex duabus 
faciunt, regnum consociant, imperium omne con- 
ferunt Romam. Ita geminata urbe ut Sabinis tamen 
aliquid daretur, Quirites a Curibus appellati. 

NOTES. 

Guarum ex injuria, The genitive of the object: ‘from the 
injury done to whon.” 

Victo, ablative absolute, agreeing with parore: “the fear 
natural to their sex being overcome by the horrors of 
the scene.” 

Impetu facto, ‘rushing across,” between the combatanta, 

Patrea—viros, their fathers, who were Sabines ; their husbands, 
the Romans, who had forcibly married them, 

Ne sanguine, ete., “not to stain themaclvea with Jinpious 
blood ; these of their fathers-in-law, the others of their 
sons-in-law,” 

Nepotum—liberum, grandsons to their fathers, the Sabines ; 
sons to their husbands, the Romans. 

Si afinttatls, ‘If,’ they say.” The construction changes from 
the oratio obliqua to the oratio recta, in which the actual 
words of the speakers are reported. 

Melius, ‘‘1t will be better for us to die. 

Quum—tum, “ first one, then the other,” and so ‘both, and.” 

Conferunt Romam, Mierally “they bring together to Rome; 
they concentrate at Rome.” Romam, accusative of 
motion to a place. 
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KEY TO TACITUS (continued), 


48, The end of his life brought mourning to us, grief to his 
friends, and was no matter of indifference even to strangers 
and such as knew him vot. The commonalty Hkewise, and 
this people occupied with other interests, were not only 
frequent in their visite to his house, but talked of him in 
public places and in private companies. Nor, when news of 
the death of Agricola was heard, was there a suul found who 
elther rejoiced at it, or at ounce forgot it. What heightened 
the general sympathy was a persistent rumour that he was 
despatched by poison. I dare not ossert that auglit was 
ascertained. Yet it is true, that during the whole of his illness, 
both the chief freedmen and the most trusty physicians of the 
Emperor cawe with more frequency than is usual to a Court 
which pays ita visite by means of messengets—whether this 
was due to concern or to curivsity. It is kuown that on his 
last day the very fluctuations of his falling strength were 
reported by messengers placed at intervals, and no one believed 
that the Emperor would quicken tidjugs that he would hear 
with sorrow. In his dress, however, and even in his expression, 
he affected to show some guise of grief; for he was now secure 
against the object of his hate, and could more easily dissemble 
hia joy than his fear. It waa well known that upon reading the 
will of Agricola, in which he left him joint heir with his ex- 
cellent wife and most dutiful daughter, Domitian rejoiced as 
though the choice conferred honour upon himself, So blind 
and corrupt was his mind rendered by oontinuul flattery, as 
not to know that only a bad prince is appointed heir by a good 
father. 


44. Agricola was born on the 138th of June, during the third 
consulship of Gaius Cwsar, He died on the 22nd of August, 
during the consulship of Collega and Priscus, in the tifty-sixth 
your of his age. If posterity be desirous to know his stature, 
he was rather cowely than commanding. Lu his aspect there 
was nothing terrible. He possessed, moreover, charm of ex- 
pression. You would readily believe him a good man, and 
gladly beliove him a great man. In himself, too, though he 
was snatched away whilat his age was yetin full vigour, as far 
as glory be considered, hia life was long. For all true blessings, 
such as arise from virtue, he had enjoyed to the full. As he 
had been likewise dignitied with the consular and triumphal 


honours, what more conld fortune add? In enormous wealth’ 


he found no joy; an honourable share had fallen to his 
lot, As his daughter and his wife he left surviving, he 
may be even accounted happy in that, with his honour un- 
fimpaired, his fume in its full splendour, his kinsfolk and 
friends yet safe, he encaped the evils to come. For, as it 
was not permitted him to survive till the dawn of this most 
blessed age, and see a Trajan as his prince (a fate he had 
propheafed with auguries and prayers in my hearing), x0 he 
gained a great compensation In his hastened death in having 
escaped that last fatal period, in which Domitian, no longer 
leaving intervals and breathing-times, drained the forces of 
the State, as it were, by one continuous stroke. 


45. For, Agricola saw not the senate house besieged, nor the 
senate shut in by armed men nor the butchery of ao many men 
of vonaular dignity, nor the flight and exile of so many of the 
noblest ladies, al! effected in one and the same havoc. Till 
then Carus Metius, the accuser, was only considerable for one 
victory ; till then the opinign of Messalinus was heard within 
tho palace at Alba; and in those days Massa Beebius was him- 
eelf on his trial. Soon our hands dragged Helvidius to prison ; 
the guse of Maurious and Rusticus thrilled us; Senecio sprinkled 
us with his innocent blood. Nerv, however, withheld his eyes 
from scenes of cruelty, and ordered crimes he guzed not on. 
The chief part of our miseries under Domitian was to seeand be 
seen when our sighs were marked down ; when for registering 
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the pale looks of so many men that cruel countenance of his 
was ready, covered with that red hue with which he protected 
himself against all shame. Theu, therefure, Agricola, art ° 
bivssed, not only in the glory of thy life, but even in the 
season of thy death. As they tell who were present at thy 
last words, thou didst accept thy fate with firm and cheerful 
inind, as if thou thus didst thy part to show the Emperor to 
be guiltless. But to myself and thy daughter, besides the 
bitterness of having our father snatched from us, our sorrow 
is increased that it was not our lot to attend thee in thy 
sickness, to cherish thee in thy sinking moments, to satisfy 
ourselves with seeing thee, with embracing thee. Surely we 
shoul) have received thy precepts and thy words to engrave 
deeply on our hearta. Ours {is this grief, ours this wound, 
that by the lot of long absence thou wast lost to us four years 
before thy death. There is no question, best of fathers, but 
that with thy most loving wife at thy side, all things were 
done befitting thy honour: yet with tears tuo few wert thou 
mourned, and on thy last day thine eyes longed for some- 
thing tn vain. 


46. 1f for the soula of the just any place be found; if, as 
philosophers hold, great spirits perish not with the body, quiet 
be thy repose; recall us thy family from weak regret and 
effeminate wallings to the contemplation of thy virtues, for 
whieh it were inpious to lanent or to mourn. Let us do thee 
honour by admiration rather than by fleeting praises, and if 
nature gives us strength, by emulating thy virtues. This is 
true honour, this the natural duty of every near relation. This 
lesson also I would commend to thy daughter and thy wife, 
ko to reverence the memory of a father and a husband, as to 
be ever meditating on all his deeds and all his sayings, and 
cherish the form and figure of his mind rather than that of his 
person. Not that I mean to set my ban on statues framed of 
marble or bronze. But as the faces of men are frail and 
perishing, 80 are the images of the face. The form of the soul 
is eternal, Ruch ag you cannot represent and preserve in any 
foreign substance or by art, but only in your own character. 
Whatever we loved in Agricola, whatever we admired, remains 
and will for ever remain jiimplanted in the hearts of men, 
through an eternity of ages in the record of the world. For 
many of the great ancients, oblivion will overwhelin as if they 
were without glory and without note ; but Agricola, his deeds 
recorded and transmitted to posterity, shall ever survive. 


KEY TO SALLUST, 
““ CATILINA,” V, 


Lucius Catilina, the son of a distinguished house, was a man 
endowed with great capacities, both of mind and body, but he 
had a wicked and perverse disposition. From his boyhood he 
had revelled in the scenes of intestine strife, murder, raping, 
and civil broil, which became his pursuits on arriving at man- 
hood. Gifted with a conatitution capable of enduring to an 
almoat incredible degree fasting and want of asleep, with 
a mind courageous, cunning, and shitty, capable of pretence 
or concealment to any extent; covetous of his neighbour's 
money, lavish of his own; outrageous in his desires; with 
plenty of eloquence but little wisdom to guide it; in his 
boundless ambition, ever straining after some extravagant 
ohject beyond the belief or aim of ordinary men: this inan, 
ever since Lucius Sulla’s dictatorship, had been fired with an 
irresistible desire to seize the reins of the State, and, provided 
he oould gain the regal power he aimed at, he cared not one 
jot by what means it was to be attained. Day by day his views 
became more and more outrageous, as he was spurred on by his 
want of money and the recollection of his crimes, to both of 
which results his former courses had contributed. An additional 
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ineltement was found in the corrupt atate of morality in Rome, 
e which was cursed by two abominable evils differing widely in 


their nature—luxury and avarice. 








GREEK.—XV. 
[Continued from p. 68.) 
THE FUTURE AND FIRST AORIST MIDDLE AND 
THE PERFECT FUTURE. 

THE future middle is formed from the future 

active by changing the personal ending of the 

active (that is, -w) into the personal ending of the 

iniddle (that is, -ona:): as Avo-ajAvo-oua. The o 

here may be considered as a connecting vowel, and 

the mood be divided thus—aAJ-¢-o-na:. Of each of 
these four parts the student should be able to give 
an account. 

The first aorist middle is formed from the future 
middle by prefixing the augment, and changing 
-omes into -aunv—thus, Ave-oua, €-Avo-duny 

The form of the perfect future—or, as it is some- 
times called, the third future (also the pazlo-post- 
futurum)—may be seen by changing -a: of the 
second person singular of the perfect passive into 
-ouet, AS AdAvo-at, AeAvo-onai—where again o may be 
accounted a connecting vowel as well as the modal 
vowel, or vowel marking the indicative mood. For 
the optative, o becomes oi, as AeAvgoluny—that is, 
«is added to o. 

The principal parts of watw are, ratw, wavow, 
wérauxa, wéwavua; the future middle, xzavcona; 
first aorist middie, éraveduny; perfect future, 
weTavoouas. 

VOCABULARY. 

MoA:reia, -as, 4% (from 
aéAcs; hence our police, 
policy, politic, political, 
polity), a state, consti- 
tution, government. 

Nopevw, I bring, bring 
forward (in the middle, 
I go, proceed, travel). 

TidAn, -ns, %, @ coor, 
gate. 


EXERCISE 82. 

Translate into English :— 

1. Ol wordusos dwt thy fuerepay wéAw orparevorrai. 
2. Mepl ris ray wodrraéy cwrnplas BovAevedueda 3. 
‘O warhp wor Ereyar Br: wopetcoiro. 4. Ol “EAAnves 
él robs Mépoas éorparetoayro. 5. ’Avawaucdpeba, 
@ dire. 6. Tipd rot Epyou «ed BotAevoa:. 7. Mdvres 
thuns yeboac@a: BotAovra. 8.'O wathp dvawavoduevos 
Nopevoeras. 9. Al rida THs yuRTds KexrAeloorrar. 10. 
"Edy vowbres drbp thy wodrrelay émirndetn, ef BeBov- 
Athorera. - 
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"Avaratw, I cause to rest 
(in the middle, Z rest). 

Tevw, I let taste; in the 
middle, J taste (with 
genitive). 

"Emirndede, I attend to, 
I prosecute, practise. 
Nate, I make to cease 
(in the middle, J cease 

or stop). 


Note.—Tlopetcorro, the optative, because it is in 
Oratio Obliqua after an historio tense. 

*Avawavoduevos, having rested—that is, when he 
has rested. The force of the participle in Greek 
can often be given in English only by an adverbial 
sentence. 

Tis vucrds, by night, the genitive of time. 
the Syntax.) 


(See 


EXERCISE 83. 

Translate into Greek :— 

1. I shall have been educated. 2. They will have 
been planted. 3. He will have been slain. 4. The 
general will march to the city. 6. The generals 
marched to the city. 6. I wish the general would 
march to the city. 7. We shall have consulted 
respecting the safety of our native land. 8. He 
will consult respecting thy safety. 9. He consulted 
respecting the safety of the citizens. 10. They 
ceased. 11. They will have ceased. 12. The two 
men ceased. 13. We will cease, O friends. 14. The 
friends travel. 


THE FIBST AORIST AND THE FIRST FUTURE 
PASSIVE. 

The first aorist passive is formed from the stem 
of the perfect active by changing -xa into -On», 
and by changing the reduplication into the syllabic 
augment, as AdAvea, dA d@nv. 

The first future passive is formed from the first 
uorist passive by dropping the augment and 
changing -v into -coma:, as ¢Ad@ny, AvOhaopa. 


VOCABULARY. 
Anuoxparia, -as, %, TMoAdusos, -a, -ov, hostile, 
démocracy, the gov- the enemy's. 
ernment of the 8ipos, ZuvOhun (oily and ridnu), 
or people (that is, the a convention, agree- 
populace). ment, treaty (in the 
"Ewipépw, I bring upon, text, used in the plural, 
I introduce; wdéAepov the agreementse—that 


rot) (Latin bellum is, the treaty ocon- 
infero), to make war sidered as containing 
on. many heads). 


M4, not, lest (Latin ne). Tdépavves, -ov, 6, a tyrant, 


EXERCISE 84. 


Translate into English :— 

1. “Exrap bd "AxirddAdws dgovedOn. 2. Th dBeages 
bwd tov abruv Bi8acKndrAov dwaiSevOhrny. 3. TloAAal 
Syuoxparla: bad ray rupdyver KareAvOnoay. 4. Méyas 
@éBos robs woAlras frye, ph al cvvOjna: b4d riv 
wodeuler AlOworw. 5. Ee wdyres veavla: wares 
waudevOeev. 6. GovetOyri, & xaxotpye. 7. Ol orpa- 
vriaras els Thy wodeulay yiw wopev@fjva: Adyorras. 
8. Ol woAduso, Trav cuvOnxéy AvOacdr, huiy wéAcuer 
éwipdpovory. 9. ‘O Apaorhs govevOhoera. 
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Ex. 75.—1. ‘O erpanryos Thy wédty amd Tiov wodepley dwodvon, 
2. Oi xpaoroi dvOpewa xal ois dcydvocs dureiovery. 8, oi 
dyythes worAd iwayyéd\dovery. 4. Oi wodduror éwcBovAdvovcs m7? 
Bacsdat. 6, Ol wodrducos duct driPovAciovew. 6. TIoAAA rots 
wodlrag éwayythio, 7. “AxiAAais Ayauduvon union. 8. Zv 
ry dbeddy unvicts. 9. "Epsvica rois woAepiog. 10. Tovs 
Bicacrras ixeraiow. 11. Ol xpnorol wodiras ove ixernigover rove 
dinagrds. 12. Oi woddusor IAaraiag xaradvovciw. 18. Ot 
orparieta: WAaraiag xatadvcoveww. 14. Oi orparierar Thy 
wédy xardAvoay. 15. 'Axotvoard you, & dyxova, 16. ‘Eraipos 
éralpy morevon. 17, ‘Eraipos éralpy émioraiey. 18. Thorev- 
ces. 19.'Emorevodmy. 20. Wioteveouer. 21. ‘0 orparwrns 
TH dvbpeig woAA icxver, 22. ‘Eyio rH dvBpeiq woAAd ioxiga. 


Ex. 76.—1. The soldiers have slain two thousand two hundred 
and sixty-five of the enemy. &. Pherecydes used to say that he 
‘had sacrificed to no god. 38, As you are (having been produced) 
young, learn many good things, 4. The svothsayer has foretold 
the future well, 5. You have instructed your children well. 
6. Medea, having slain her children, rejoiced. 7. The Laceda-- 
wnonlans had destroyed Platesa. §&. Sardanapalus had put on 
@ woman's garment. 9. When the aun had set, the enemy 
approached, 10. Alexander, in his pursuit of Darius the king 
of the Porsians, had made himself master of great wealth. 


Ex. 77.~1, Ueddvevaa. 2. Mepovevnaciv. 3, "Emepovevxe. 
4. @ovevcovew. 6. 'Edévevcey, 6, Povevcouev. 7, Mepovev- 
aapev. 8. "Enehovevceper. 9. Oicovew. 10. TeOvxacrv. 11. 
'Ere@dacoay, 12. °E@vcay. 13. 'O pavris ty Oew dOveey. 14. 
'O pdoris ry Oew Bois dxardy rdOvaev. 15. Mavdevw ra réeva. 
10. 'Ewal8evoy ra réxva. 17. 'Ewewasdevaes 1d davrov résva, 18. 
'‘AAdgav8pog BaBvaAwva xaréAvoevy. 19. 'AAdgavédpos BaBuvAwva 
maredeAvaen. 20. 'O wais crodny yuracceiar dvdvoa. 


Ex. 78,—1. Two wen are fighting. 2. Let us fight bravely 
for our country, 8. It is necessary that a son should obey his 
father. 4. Many good men are poor. 5. It is honourabk: to 
ubey the laws of the country. 6. Do not welcome those of 
your friends who gratify you in bad things 7. Let each gu 
quietly along the iniddle of the road. 8. Let the citizens obey 
the lawa, 9 My two brothers follow me. 10. If you are 
willing * to do well, work. 11. If you wish® (should you 
wish) to do woll, work. 12, No one who lies oscapes notice 
for a long time (i.¢., no one lles for a long time without being 
found out), 18. The Lacedemonians used to go on their 
expeditions to the sound of flutes. 14. Would that all would 
consult without anger. 15. Two beautiful horses were driven 
into the city. 16. If you are poor, you have few friends. 


Ex. 70.—1. 'Exetvos wdverac xai ddiyous pidous dye. 2. 
"Epovievic@ny. 8. Bosda nade wpdrrew, dpydfov. 4. 'Edy 
Bovdy nades wpdrvaydpydfov. b. Kadie elpydiero. 6. 'Eudxovro 
yeovatws. 7. 'Eudxeo@e. 8.'D orparwra: yevvains paxerGe 
wepi ris warpisos. 9. Kaddv dor wepi ris watpidos naxeoPa. 
10. Loi éwoma:. 11. "Emol dweras, 12. ‘Euoi dwovra, 13. Ty 
erparnye dwéueba. 14. Te orpareduan cimoueda. 15. Tors 
vémort, & waides, dweaGe. 


Ex. 80.—1. The robbers have been slain. 2. Two brothers 
have been educated by the same master. 8. The monarchy has 
been destroyed by the people. 4. Many temples to the gods 
have been built by the Athenians. 5. Let the door be shut at 
onoe. 6. Take care to have consulted well before acting (Lit. 
before the eed). 7. The desire of self-government is implanted 
in all men. &. Let the robbers be alain at once. 9. The enemy 


* The difference between «i BovAe and éav BovAn may be thus 
explained, Bi BoevAe, asaumes that you are willing—Jf you ars 
willing, which I believe you to be, and wo should be translated 
since; day AovAy makea no such assumption—Should you be 
willing, about which I express no opinion either way. 
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are said to have been shut up in the citadel. 10. Xenophon’s 


two sons, Gryllus and Diodérus, had been educated in Sparta, , 


Ex. 81.—1. ebévevra:. 2. Oi waides weddvevyra. 8. 0; 
orparustas dwepdvevyvro. 4. KaraxdxAnora. 5. KeraxdeAcods. 
6. Kareadsdcvo@e, 7, KataxeaAnopévo: cicivy, 8. ‘O 800 dvOpimre 
xarexexAcio@yy, 9. Oi Bovs xaraxexAcioGas Adyorras. 10, ED 
wewalSevpar. 11. Eb éwewatdevco, 12. EB wewaiSevvrar. 13, 
Kaxws dwrewmaseduny. 14. Ta Sévipa ed webvrevres. 15. Ta 
ddvdpa xaxws éredUrevro. 
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{Continued from p. 74.] 
THE ELIZABETHAN PERIOD: PROBE. 


MvucH of what we have said of the development of 
poetical literature in England during the Eliza- 
bethan age applies equally to the prose of the 
same period. We have, in common with almost 
every writer on the subject, treated the Eliza- 
bethan age as including not only the reign of 
the Queen herself, but also that of her successor. 
In prose litcrature, as in poetry, the great brilliancy 
of the period belongs to the later more than to the 
earlier‘portion of it Most of the great writers who 
adorned it were either still unborn, or mere children, 
when Queen Elizabeth began her reign. And the 
contrast is striking between the scantiness in 
wmount and meagreness in quality of the prose 
literature of the first years of her reign, and the 
variety and power of the close of the period of 
which we speak. A few of the writers whom we 
have thought it better to treat as belonging to the 
preceding age, such as Ascham, were still living at. 
the time of the Queen's accession. Thus Ascham’s 
‘‘ Schoolmaster,” which we have already mentioned, 
though probably written before, was published in 
the reign of Elizabeth. But the prose literature of 
this earlier period has been generally described by 
Hallam, and its merits and defects sufficiently 
painted out in a single sentence :—“ We should 
search in vain for any elegance or eloquence in 
writing. Yet there is an increasing expertness and 
fluency; and the language insensibly rejecting 
obsolete forms, the manner of our writers is less 
uncouth, and their sense more pointed and per- 
spicuous than before.” 

But in the later years of Elizabeth, not only was 
literature abundant, but literary taste was the 
fashion; and this led to one curious phenomenon 
which deforms a portion of the literature of the 
period, and had a very extensive and corrupting 


influence upon the taste of the Court, and hence of .. 


the nation. The style of writing known as Luphuiem 
derived its name from the most conspicuous example 
of the style itself, the “ Euphues” of Lyly. John Lyly 
(born about 1553), whom we shall have to mention 
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again as a dramatist, was the author of a prose 

, romance in two parts, containing the adventures of 
a young Athenian, first at Naples, described in the 
first part, “‘Euphues, the Anatomy of Wit,” and 
secondly in England, described in the second part, 
“ Euphues and his England.” The style is affected 
and unnatural, made up of laboured antithesis, far- 
fetched and inappropriate illustrations, artificially 
inverted sentences—of everything which is most at 
war with ease, simplicity, and grace of language. 
‘The book would scarcely be worth noticing in the 
present day were it not for the great influence it 
exercised in its own time. It at once became a 
favourite at the Court of Elizabeth, everyone who 
aspired to a reputation for literary taste and culture 
imitated its absurdities in his conversation, and the 
taint of Euphuism is found among a very large part 
of the lesser writers of the period ; while some of 
the greater, perhaps even Shakespeare himself, the 
greatest of them all, can hardly be said to have 
always escaped it. Shakespeare, in Love's Labour’s 
Lost, through the lips of Holofernes, caricatures 
this affectation of style; and Scott, more broadly 
still, in the character of Sir Piercy Shafton, in the 
‘‘ Monastery.” 

Toa very different class belong the writings of 
Sir Philip Sidney. Sidney was perhaps the purest 
example of the highest type of character which 
that age produced; a type which combined the 
high courage, generosity, and adventurous devotion 
of the ages of chivalry with the learning, culture, 
and tolerance of a later day. We shall not speak 
here of his fame as a soldier, of his universal popu- 
jarity, or of the general grief at his early death on 
the field of Zutphenin 1586. We have already had 
occasion to mention him as a poet, and as the friend 
and patron of poets, especially as the generous and 
faithful friend of Spenser. But in the history of 
literature Sir Philip Sidney’s place depends mainly 
on his prose works, which are two in number—the 
“ Arcadia” and the “Apology for Poesy.” Both 
were first published after the death of the author. 
The “Countess of Pembroke’s Arcadia,” so called 
by the writer from hissister, to whom it is addressed, 
was written at Penshurst, and is a romance with 
much variety of incident, some conception of char- 
acter, and, in parts, a good deal of power of depict- 
ing the gentler emotions, being in all these respects 
far superior to any prose work of fiction which had 
been produced in England previously, or for a long 
time afterwards. The “Apology for Poesy,” or 
“ Defence of Poetry,” written soon after the “ Arca- 
dia,” ia a short essay on poetry (using poetry in a 
wide sense to include all works of mere imagination, 
whether in verse or in prose), its uses and pleasures, 
and the reasons why poets and poetry were not 
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held in higher esteem. As a work of criticism this 
work is not, and does not profess to be, profound 
or systematic ; but it is full of good sense and good 
taste, and there are probably few of Sidney's judg- 
ments which a critic of the nineteenth century 
would be inclined to reverse. But the great merit 
of Sidney's works consisted not so much in what he 
had to say, asin the mode in which he aaid it. His 
style combines clearness and simplicity with dignity 
and variety, to a degree quite unknown till then; 
and from the great popularity which his works 
obtained, especially the “Arcadia,” there can be 
little doubt that he contributed more than any 
previous writer had done to the formation of a 
sound standard of taste in the matter of style. A 
few extracts from the “Apology for Poesy” will 
give some idea of Sidney's style of treatment and 
expression :— 

**I speak to show that it is not rhyming and versing that 


maketh a poet, no more than a long gown maketh an advocate, 
who, though he pleaded in armour, should be an advocate and 


- no soldier. But it is that feigning notable images ‘of virtue, 


vices, or what else, with that delightful teaching which must 
be the right describing note to know a poet by; although, 
indeed, the senate of poets have chosen verse as their fittest 
rafrnent, meaning, as in matter they passed all in all, so in 
manner to go beyond them all; not speaking (table-talk 
fashion, or like men in a dream) words as they chanceably fall 
from the mouth, but peising each syllable of each word in just 
proportion, according to the dignity of the subject.” 
‘Certainly even our Saviour could as well have given the 
moral common-places of uncharitableneas and humbleness, as 
the divine varration of Dives and Lagatrus ; or of disobedience 
and mercy, as that heavenly discourse of the lost child and 
the gracious father; but that his through-searching wisdom 
knew the estate of Dives burning in hell, and of Lazarus being 
in Abraham's bosom, would more constantly (as it were) 
inhabit both the memory and the judgment. Truly, for myself, 
meseéms I see before iny eyes the lost child's diedainful prodl- 
gality turned to envy a swine’s dinner; which by the learned 
divines are thought not historical acts, but instructing para- 
bles. For conclusion, I aay the philosopher teacheth, but he 
teacheth obscurely, so as the learned only can understand 
him, thatis to say, he teacheth them that are already taught ¢ 
but the poet fs the food for the tenderest stomachs, the poet 
is indeed the right popular philosopher, whereof Esop's fables 
give good proof; whose pretty allegories, stealing under the 
forma] tales of beasts, make many more beastly than beasts 
begin to hear the sound of virtue from these dumb speakers,” 


In a later part of the treatise, having gone 
through the various classes of poetry, and spoken 
eloquently on the value of each, he comes to the 


subject of lyric poetry :— 


‘Is it the lyrie that most displeaseth, who, with bis taned 
lyre and well-accorded voice, giveth praise, the reward of 
virtue, to virtuous acts, who gives moral precepts and natural 
problems, who sometimes raiseth up his voice to the height 
of the heavens in singin,; the lauds of the immortal God? 
Certainly I must confess my own barbarousness. I never 
heard the old song of Percy and Douglas that I found not 
my heart moved more than with a trumpet; and yet it ts 
sung but by some blind crowder, with no rougher voice than 
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rude style; which being so evil apparelled in the dust and 
cobwebs of that uncivil age, what would it work trimmed in 
the gorgeous eloquence of Pindar 7?” 

Sir Walter Raleigh resembled Sidney in the 
tiniversality of his accomplishments, and in the 
brilliancy of his reputation, His adventures and 
snocesees as a courtier, an explorer, and a colonist, 
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hia long imprisonment, and his tragic end, belong 
rather to general history than to the history of 
literature. But in the history of literature Raleigh 
deserves a place, not only for his poems, which, 
though short and not very numerous, ought by no 
means to be forgotten; but far more, for his re- 
markable prose work, “A History of the World.” 
The part of the work actually executed only carries 
the history down to the Second Macedonian War, 
and of course, even for the period of which it does 
treat, Raleigh’s history has long ceased to be used 
as a text-book, or cited as an authority, as must be 
the case with any general history so early in date; 
but as an example of English prose writing it holds 
a very important place in our literature. 

In remarkable contrast with the work of Raleigh 
stand the works of the laborious chroniclers, a series 
of whom wrote during the period of which we are 
now treating. To this class belong Stow, Holinshed, 
and Speed, of whom the former two wrote in the 
reign of Elizabeth, and the third in that of James I. 
Stow devoted himself mainly to the illustration of 
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the history of the city of London; Holinshed ana 
Speed to that of England generally. 

Theology occupied a large space in the prose 
literature of this as well as of the preceding period ; 
but the points mainly in controversy now were 
different from what they had been. The war 
between Protestantism and Catholicism was as 
keen as ever; but in the days of Elizabeth its 
battles were fought more often with the sword than 
with the pen. The controversies about which 
English theologians mainly employed themselves, 
in those works at least which have been proved to 
have a lasting interest, were those between Angli- 
cans of various shades and the Puritan Nonoon- 
formists. Many of the theologians of this period 
were powerful writers; Bishop Andrews in par- 
ticular was equally distinguished for learning and 
eloguence, and his sermons and treatises are still 
largely read and highly valued. But far the 
greatest writer in thi» department of literature was 
Hooker. Richard Hooker was born of very humble 
parentage, and educated at Oxford, where he 
early acquired an immense reputation for learning 
and ability. He was ultimately appointed Master 
of the Temple. His great work is the treatise on 
“The Laws of Ecclesiastical Polity,” which is an 
elaborate defence of the position of the Church of 
England. The merits of the work, from a theo- 
logical point of view. or the soundness of its philo- 
sophical] and political doctrines, it would be quite 
beside the purpose of these lessons to discuss, But 
however men’s estimates of the value of the “ Ec- 
clesiastical Polity” as a philosophical treatise may 
vary according to the changing phases of theo- 
logical controversy from age to age, or the various 
stand-points of individual thinkers, this great work 
must always remain one of the most perfect exam- 
ples of English prose style—the most perfect, 
perhaps, that could be selected from among con- 
troversia] treatises. 

But the most important publication of this era, 
in its influehce upon the literary taste of the 
people, as well as in other and higher aspects, was 
that of the present authorised version of the Bible 
in 1611. We have already explained that the 
various versions, from that of Tyndall down to that 
of which we are now speaking, were not so many 
wholly independent versions, but that each was 
founded upon, and borrowed largely from, its 
predecessors, though at the same time each was 
something much more than a mere revision of that 
which went before. The consequence is that the 
language of James’s Bible is not exactly the 
language commonly written or spoken in James’s 
day, but rather that of a somewhat earlier period, 
andenust, even in James’s time, have had a slight 
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air of antiquity in the ears of those who listened 
to it. Probably the very air of antiquity—not 
enough to obscure the meaning or grate harshly 
upon the ear, but enough to vary the tone of the 
language from that of every-day life—may have 
contributed then, 
as we think it un- 
doubtedly does 
now, to give to the 
very words of the 
English Bible that 
power of reaching 
the mind and the 
affections, and im- 
printing them- 
selves upon the 
memory of men and 
women of all ages 
and all classes, 
which they share 
with those of no 
other book, and 
which, according 
to general testi- 
mony, no other 
version of the Bible 
possesses in an 
equal degree 

Among the 
writers of this age 
there is one who 
stands so com- 
pletely alone that 
it is impossible to 
group him with 
any other. Robert 
Burton was a 
clergyman, and held benefices in several parts of 
England, as well as a vicarage in Oxford; but he 
spent the greater part of his life in Oxford, living 
a studious and laborious life among his books. 
His remarkable work, ‘The Anatomy of Melan- 
choly,” was published in 1621. This singular book 
is a collection of the most extensive and out-of- 
the-way Jearning. combined with much originality 
and humour. It was long one of the most popular 
of books, and furnished materials or suggestions to 
many subsequent writers, though it is now but 
little read. 

We have reserved to the last the consideration 
of by farthe greatest prose writer of this period, 
the greatest .philoeophical writer that England has 
ever produced. Francis Bacon was born in London 
in 1561. He was the son of Sir Nicholas Bacon, 
who held the office of Lord Keeper of the Great 
Seal under Queen Elisabeth. The future Chancellor 





Francin Bacon. (Fron the Portrait by Van Somer.) 
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was also nephew of the Lord Treasurer Burleigh. 
He therefore. started in: life under ciroumstances 
apparently very favourable to his advancement in 
the publio service; but it is doubtfal whether he 
derived much assistance from his relationship to 
Barleigh, the Lord 
Treasurer having, 
apparently, for 
some reason which 
we cannot per- 
haps now olearly 
determine, no very 
cordial feeling to- 
wards his nephew. 
He received his 
university eduda- 
tion at Cambridge, 
and waa afterwards 
sent abroad to 
gain the benefit of 
foreign travel. On 
his return from 
abroad, and after 
the death of his 
father, he selected 
the law as hie pro- 
feasion. He was 
called to the bar at 
Gray's Inn, and 
entered upon the 
active exercise of 
his profession. He 
soon acquired a 
great reputation as 
a profound lawyer 
and a consummate 
advocate, and his 
professional practice became very large. Nor was 
his political career less successful. He was a partisan 
of the Ear) of Easex, and received much valuable 
support from him, though in the hour of Easex's fall 
Bacon was found among his enemies. His advance- 
ment became rapid after Elizabeth's death and the 
accession of James I He took a prominent part 
in the debates of the House of Commons, showing 
himself generally a willing and obedient instrament 
of the Court party He became succes:ively 
Solicitor-General, Attorney-General, and Lord 
Chancellor, with the titles of Baron Verulam and 
Viscount St. Albans The last-named high office 
Bacon filled from 1617 to 1621. But in the latter 
year, the contest between the Crown and the 
Commons running high, Bacon, as wel] as others, 
fell most jastly a victim of popular indignation. 
Charges were made against him of corruption and 
receiving bribes in his judicial capacity. He wae 
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impeached at the bar of the House of Lords and 
unanimously convicted. He was sentenced to a 
fine of £40,000, and to imprisonment during the 
king’s pleasure, together with various disabilities, 
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such as from holding public office or sitting in 
Parliament. The substantial parts of this punish- 
ment—the fine and imprisonment—were soon 
remitted by the king; but Bacon’s fall was irre- 
trievable. He lived till 1626 in much embarrass- 
ment, and at last died of a fever, said to have been 
brought on by a chill received tn the course of a 
supposed scientific experiment. 

Any attempt at an elaborate examination of the 
philosophic value of Bacon's works, or to determine 
the place which he is entitled to fill in the ranks 
of science, would be out of place here. Such an 
attempt belongs more properly to a history of 
philosophy than to these introductory lessons in 
literature. Without entering upon any contro- 
verted questions, it is enough to say that whatever 
scientific achievements had been accomplished 
(and they were great), however soundly and boldly 
men had used induction us an instrument for the 
discovery of truth (and. there were already men 
who had done so as surely and as boldly as any 
have done since), no one had ever examined and 
expounded the principles of philosophic inquiry as 
Bacon did. And he who teaches the true principles 
of any art is not the less entitled to praise because 
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there have been those who practised the art not 
without success before ita rules had ever been 
systematically expounded. 

The great philosophical work which Baocom con- 
ceived and mapped out for 
Ne Heo himself was the “ Instauratio 
} 7 wae V Magna,” which was intended 
en LAA x to contain his whole system of 
ee Oe hil hy. It was to consist 

oe ee philosophy. 

SAMY of six books; but of the six 
cei only two were ever completed, 
nothing more than scanty frag- 
ments or spetimens having 
been written of the remainder. 
The first part of the “ Instau- 
ratio Magna” was published in 
English in 1605, under the title 
“Of the Proficience and Ad- 
vancement of Learning.” It 
was afterwards, in 1623, repub- 
lished in Latin in an enlarged 
form, under the title “ De Aug- 
mentis Scientiarum.” This 
work consisted of an examina- 
tion into the then state of 
scientific knowledge, a natural 
f introduction to the exposition 
% | of a sounder method in philo- 
ee sophy than that which was still 
too much in use. The second 
part of the “Instauratio 
Magna” was published in Latin in 1620, under the 
title ‘Novum Organum.” In this book Bacon 
gives his exposition of the inductive method, the 
new instrument (as he calls it) of investigation, 
together with an exposure of thuse idola, false ap- 
pearances or conceptions, which chiefly lead men 
astray in their pursuit of truth. Of the other 
contemplated books of the ‘‘ Instauratio Magna” 
nothing more than fragments in any case were 
written. 

In addition to the great work of which we have 
spoken, Bacon was the author of numerous smaller 
works, both English and Latin. His “History of 
the Reign of Henry VII.” and his “ Essays” are 
the most remarkable of those in English. The 
‘“Kssays" were the most popular of his works 
during his life, as he himself says, “for that, as it 
seems, they come home to men’s business and 
bosoms”; and they have remained go to this day. 
This is the volume which any student who has not 
the time or the inclination for a thorough study 
of Bacon's larger philosophical works, but who 
desires to obtain some understanding of his 
wonderful powers, ought to read most carefully. 
The “Essays” are not essays according to the 
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modern usage of the word ; they are not full and 
finished treatises on isolated points or branches 
of a subject. Bacon used the word “essay” 
in its original sense—an attempt; and his essays 
are short studies on great subjects—sketches, not 
finished pictures. But, like a perfect sketch, each 
essay contains the whole outline of a finished 
picture. Their leading characteristics are clearness 
and comprehensiveness of thought, unequalled 
conciseness of expression, and beauty and harmony 
of language. There is no book in the whole range 
of English literature which it is more incumbent 
on the student thoroughly to master. 
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ENCE.—ITI. 
{Continued from p, 78.] 


FRENCH, GERMAN, AND ENGLISH. 
16.—FORM OF ADVICE OF A TRAVELLER'S VISIT. 
Lyons, March 28th, 1891. 


Messrs. Smith, Cook & Hyde, London. 

Gentlemen.—We beg to inform you that our 
Mr. Robert Roche will wait upon you to submit to 
your inspection samples of our latest manufactures 
in Dresses and Shawls, Waistcoatings, Cravats, and 
Handkerchiefs. 

Trusting soon to be favoured with a large order, 

We remain, (Grentlemen, 
Your obedient Servants, 
LECOUTEUR, GASPARD & Co. 


Lyon, le 28 mars. 1891. 
Messieurs Smith, Cook & Hyde, & Londres. 
Messieurs,—Nous avons l’honneur de vous annon- 
cer que notre M. Robert Roche se présentera chez 
vous pour vous soumettre les échantillons de toutes 
nos nouveautés pour robes, chiiles, étoffes pour gilets, 
cravates et foulards. 
Dans l’espoir de recevoir bientét une bonne com- 
mande, 
Nous vous présentons, Messieurs, 
nos salutations empressées, 
LECOUTEUR, GASPARD & C!®. 


Loon, 28 Mary 1891. 
Herren Smith, Soot & Hyde, Lonton. 

Wir erlauben uns Ihnen mitsutheilen, vag Sere Robert 
Reche ich befGren wirr Sie su befuchen, um Ihnen Mufter von 
unferen neneften Babricaten in Keitern und Shawls, Weften, 
Crovatten und Téchern yu unterbreiten. 

Jn ter Soffnung bald mit ciner belangreicpen Orter beebrt 
g& werten, yrichuen wir, 

SHochamtungévoll, 
Lecoutenr, Gaspard & Ge. 
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17,.— LETTER ADVISING DESPATOH oF GOODS 
AND ENCLOSING INVOIOE. 
London, April 10th, 1891. 
Philip Teesdale, Esq., Dublin. 

Dear Sir,—Enclosed please find invoice of Cotton 
Goods forwarded to-day in a case marked P T, 
No. 5. 

The amount of this invoice 

£450 please place to my credit. 
Awaiting your further orders, to which my best 
attention shall always be given, 
I remain, dear Sir, 
Yours truly, 
A. LONSDALE. 
Londres, le 10 avril, 1891. 
Monsieur Philip Teesdale, A Dublin. 

Cher Monsieur,—Ci-joint j'ai le plaisir de vous 
remettre facture & des Cotonnades qui vous ont 6t6 
expédiées ce jour dana une oaisse marquée P T, 
N° 5. 

Pour le montant de cette facture veuilles me 
reconnaitre de £460. 

Dans l'attente de vos ordres ultérieurs, qui auront 
tous mes soins, 

Je vous présente, cher Monsieur, 
Mes salutations sincéres, 
A. LONSDALE. 


London, 10 Aprif, 1891. 
Herren Philip Teesvale, Dublin. 

Anbei wollen Sie Factura ber Baumrwollfiefe finden, die 
Xhnen in einer Mifte, marfirt P T, No. 5, beute sugefane 
wurren. Den Facturenbetrag von £460 belieben Sle meinem 
Gonto gutqubringen. 

Ihren ferneren Orvers, vie frets meine vollfte Aufmertfam. 
feit baben werten, febe id) gerne entgegen. 

Hochadtungevoll, 
A. Lonsrale. 





18.—LETTER ENOLOSING CHEQUE. 
Dublin, April 12th, 1891. 
A. Lonsdale, Esq., London. 

Sir,—Your favour of the 10th instant is duly to 
hand, covering invoice of goods forwarded in case 
P T, No. 5, for which I beg to hand you cheque for 
£450, of which please acknowledge receipt by return 
of post. 

By sending your new patterns for the coming 
season as early as possible, you will oblige, Sir, 

Yours truly, 
PHILIP TEESDALR. 
Dublin, le 12 avril, 1891. 
Monsieur A. Lonsdale, 4 Londres. 

Monsieur,—J'ai bien regu votre honorée da 10 
avril, couvrant facture & des marchandise expédiées 
dans la caisse P T, N° 5, pour lesquelles je vous 
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remete moe chique de £450, dont veuilles m’accuser 
réception par retour du courrier. 

Vous m’pbligeriez beaucoup en m’envoyant le plus 
t6t possible vos nouveaux échantillons pour la 
saison prochaine. 

Recevez, Monsieur, mes saluta‘ions sinodres, 

PHILIP TEESDALE. 
Dublin, 12 April, 1891. 
Seren a, Ronétale, Lonteon. 7 
3h enwilng Soe Gecbetes vom 10 ¢. mit Factura aber 
gefandte Waren, Rifte PT, No. 5, gegen welde ich Ihnen 
hiermit einen Gheque von £450 fenve, deffen Emypfang Sre 
mir gefalligh nmgebend angeigen wollen. 

Durh fdnellfte Zufendung Ihrer neuen Mufter fie die 

fommente Saifon wersen Sie mich verbinden. 
Sochachtungévoll, 
Philip Teesvale. 





19.—LETTER REQUESTING FURTHER ORDERS. 
Lyons, December 30th, 1891. 
Messrs. Dufour & Co., Paris. 

Gentlemen,—It is now more than three months 
since we had any orders from your firm; never- 
theless, we are persuaded that the fault does not 
lie with us, or the manner in which we have executed 
your last. 

We are more vexed than you at the rise in 
velvet, and we know that your sale must in conse- 
quence be hampered. If you, however, realise that 
throughout France and Italy cocoons have fetched 
from 6 fr. to 6 fr. 90 c. per kilogram—that is to say, 
18 per cent. more than last year, and that con- 
sequently silk costs us 18 percent. above last year’s 
prices—you will see the necessity of our raising the 
prices of our velvet in proportion. 

You will find in our parce] some samples of what 
we have in stock, and we subjoin our price list. 

Our Mr. Marchand will be in Paris next Tuesday, 
and will have great pleasure in giving you further 
details. 

We are, Gentlemen, 
Traly yours, 
JACQUES MARCHAND, BRIGAUD & Co. 


Lyon, le 80 décembre, 1891. 
Messieurs Dufour & Cie, & Paris. 

Messieurs,—I) y a plus de trois mois que nous 
n'avons regu d’ordres de votre maison; nous ne 
pouvons, pourtant, imaginer que la maniétre dont 
nous vous avons traités dans le dernier envoi, ait pu 
diminuer la conflance que vous nous aves accordée. 

Nous sommes plus fachés que vous de !'élévation 
de prix que vont subir nos velours, et nous sentons 
bien que cela vous génera pour la vente. Figures- 
vous que les cocoons se sont payés partout en France 
ot en Italic de 6 fr. 4 6 fr, 90 le kilogramme—c'est- 
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a-dire, 18 pour cent plus cher que l’an dernier—iles 
soieries de toute cette campagne vont donc nous 
cofiter 18 pour cent de plus que |’an dernier, et 
il faut que nous augmentions nos velours en pro- 
portion. 

Vous trouverez dans notre envoi quelques échan- 
tillons de ce que nous avons de disponible en 
magasin, et ci-joint notre note de prix. 

Notre M. Marchand sera @ Paris mardi prochain, 
et aura le plaisir de vons entretenir plus longuement 
de tous ces détails. 

Agréez, Messieurs, 
Nos saluts empressés, 
JACQUES MARCHAND, BRIGAUD & Cl®, 
fpon, 30 December, 1891. 
Herren Dufour & Go., Paris. 

Wir haben fert mehr alé bret Monaten teine Orders von 
Ihrer werthen Firma erhalten, nrchts teftomeniger find wir aber 
Abergeugt, dup ver Grund hrerfiir nist in uné gu fuchen iff, 
over in der Art und Werle, wre wir Ihre legten Auftrdge gur 
Auéfibrung gebracht haben. 

Die Hauge in Sammet eft uné unangenehmer alé Ihnen, 
Und wir verfteben wohl, dap Jhnen Berfdufe dadurdh 
erichwert werden muffen. Wenn Sre jedoch bedenten, das 
Gvconé in gany Grantreid) und Italien von fé6. 6 bis 6.90 
per Rilo ergielt Haben—v.h. 18 Procent. aber legtjahrigen 
Preifen—, und va uns rie Sewwe in Folge veffen mehr als 
18 Precent. iiber jenen Brerjen foftet, fo werden Sie die Moth. 
mendigheit der entfprechenden PBrevserhohung unferer Sammt- 
ftoffe begreifen. 

Gre finden in unferem PBacet emrge Mtufter von fertiger 
Ware, und wit geben Ihnen hierbei unfere Prerélifte. 

Unfer Herr Marchand wird am nddften Dienftag in Paris 
fein, und fich cin befonderes Gergniigen varaué machen, Ihnen 
weitere Detatlé gu geben. 

Hochadhtungévoll, 
Jacque’ Marchand, Brigauds & Eo. 





20.—C1RCULAR LETTER OF CREDIT, ETC. 
London, March 4th, 1891. 

Gentlemen,—This circular letter of recommend- 
ation and credit will be remitted to you by James 
Muirhead, Esq., of Edinburgh, a gentleman for 
whom we claim from you a friendly reception, and 
we beg you to give him an opportunity of entering 
into business relations with the large landowners of 
your country. Mr. Muirhead belongs to one of the 
richest families in Scotland, and himself super- 
intends his extensive and flourishing estates. As 
he intends looking over the land in the neighboar- 
hood of your metropolis, you will oblige us by 
paying every attention in your power to his family, 
who, having accompanied him thus far, will remain 
a few weeks in your city during his short abeence. 

As to the funds which Mr. Muirhead will require 


S 
Pal 
Pa 
oc 
< 
, 
os 
= 
“ 
fai 
a 
= 





ARCHITECTURE. 141 


we beg to open a credit with you in his favour for the 
sum of £5,000 (five thousand pounds sterling), which 
you will please to pay, indorsing on this letter each 
of the sums he will have received to the full amount 
of his credit. Please add to the amount your 
commission and all other expenses, and draw on 
us for the whole sum at the best possible rate of 
exchange, and at the date customary in your town. 

Assuring you that due honour will always meet 
the drafts for the payments you will make to James 
Muirhead, Esq., the receipts for which you will be 
kind enough to send us, we beg to thank you before- 
hand for the attentions you will show to this gentle- 
man and his family. 

We shall always have the greatest pleasure 
in rendering you similar or other services, and 
begging you to command the same at any time, 

We are, Gentlemen, 
Your obedient servants, 
SPIELMANN & Co. 
Messrs, N. N. at Berlin, Vienna, Trieste, 
Venice, Rome, Naples. 
Londres, je 4 mars, 1891. 
Messieurs, 

La présente lettre circulaire de recommandation 
et de crédit vous sera remise par James Muirhead, 
Esq., d’Rdimbourg, auquel nous vous prions de 
vouloir bien faire un accueil obligeant, et lui pro- 
curer en méme temps la possibilité de se mettre en 
relation d'affaires avec les grands propriétaires de 
votre pays. Mr. Muirhead appartient a une des 
plus riches familles de I'Kcosse, dont les terres 
prospérent sous sa direction. Vous nous obligerez 
infiniment, Messieurs, si vous pouvez aussi contri 
buer aux agréments d'un séjour de quelques semaines 
que la famille de notre recommandé fera dans votre 
capitale, tandis que Mr. Muirhead lui-méme visitera 
les terres voisines de la métropole. 

Quant aux fonds dont Mr. Muirhead aura besoin, 
nous l’accréditons chez vous pour une somme totale 
de £5,000 st. (nous disons cirgq mille livres sterling), 
qa'il vous plaira de lui payer, en marquant sur le 
dos de cette lettre chacune des sommes qu'il aura 
touchées jusqu’a l'épuisement de son crédit. Vous 
voudrez bien chaque fois ajouter & ces paiements 
votre commission de banque et tous les autres frais, 
en vous remboursant sur nous au meilleur cours 
possible et &)’6chéance qui conviendra aux usages 
de votre place. 

En vous assurant, Messieurs, que le meilleur 
accuei] sera toujours préparé & vos traites pour les 
paiemente que vous ferez & Mr. James Muirhead, et 
dont vous nous enverrez les recus, permettez-nous de 
vous exprimer d’avance nos plus vifs remerciments 
des attentions que voys aures pour notre recom- 
mandé et sa famille. 


Nous é6prouverons toujours le plus grand plaisir 
& vous rendre le réciproque, ainsi que tout autre 
service qui dépendra de nous, et vous prions de 
disposer librement de notre ministére. 

Agréez, Messieurs, l’assurance de la plus haute 
considération de 

Vos obéissants serviteurs, 
SPIBLMANN & Cis. 
Messieurs N. N. & Berlin, Vienne, Trieste, 
Venise, Rome, Naples. 
London, 4 Mary, 1891. 

Diefer Circular Emypfehlungs- und Srevithrief wird Ihren 
von Serrn James Muirhead, aus Svinburgh, yrafentirt werden, 
welchem Sie cinen freundlichen Empfang bereiten woflen, und 
wir bitten Sie, ibm Gelegen¥eit gu geben, mit ven grosess 
Landbefigern Ihrer GWegend in GefeHafteverdindung au treten, 
Here Muirhead gebirt einer dev reiehften Bamilien Smottiande 
an, unb tbermacdt perfdnlich feine audgedehnten blifenden 
Befigungen. 

Da er beabfichtigt fle dad Land in ver Machbarfwaft 
Shrer Metropole angufeben, fe'werven wir Ihnen fae ferve 
Aufmerffamfeit erfenutlich fein, welche Sie ingwrfpen feiner 
Familie erweifen wollen, die wahrend feiner furjen AbwefenGeit 
einige Worhen in Ihrer Sradet gubringen wirr. 

Betreffs ver Summen rverer Here Muirhear bevirfen roire, 
fo erdffnen wit ibm Giermit bei Sonen einen Credit fiir £5,000 
(fage finftaufend Pfund Sterling) die Sie gefAalligh ausgablen 
wollen, unter G@intragung, auf ber Ridfeite viefee Wriefes, 
jedes von ihm entnommenen Betrages KG gue SGefammefamme 
red Grevits. Wir bitten Sie Fore Gommiffion forte alle 
Auslagen rem betreffenden Betrane Fingngufiigen und id far den 
Wegenwerth gum ganftigften Surfe, und yu tem in Sheer Stare 
gebrdudliggen Termin, auf uné gu erbolen. 

Wir garantiren Ione hiermit, daf Ihre gegen Jablungen an 
Herch James Muirhead gezogenen und von dveffen Ouittungen 
begleiteten Tratten ftetés gebAbrenden Sahug finten werven, und 
panfen wit Ihnen im Voraué fir ally Dienfte weldhe Sie diefem 
Hercn unt feiner Familie erweifen wollen. Ge wird uné 
flets gum groften Bergniigen gereidhen, Iouen Abnliche over 
anbere Dienfte gu leiften. 

Horhadhtungévoll, 
Spielmann & Go, 
Herren MR. M. gu Berlin, Wien, Trieft, 
Venedig, Rom, Reapel. 


ARCHITECTURE—VI, 
[Continued from p. 88.} P 
THE MAHOMETAN STYLE. 
THE title ‘‘Mahometan” is selected here as in- 
cluding the specific terms given to the various 
phases of style, found in different countries, of the 
buildings erected for the practice of the tenets laid 
down by Mahomet in the Koran. It includes 
* Saracenic,” the term given to the architectare of 
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Cairo and Syria; “Moorish,” that by which the 
style as practised in Spain, Morocco, and Barbary 
is known; “Persian-Saracenic,” in Persia; ‘ Indo- 
Saracenic,” in India; and “ Turkish,” in Constanti- 
nople and its environs. 

Mahometan chronology dates from the year of 
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time there would seem to have arisen that natural 
desire for architectural magnificence which is in- 
herent in mankind, but having no architects or 
builders of their own, they employed the natives 
of the country (even although they might be 
Christians) to build for them. In Egypt all the 





Fig. 20.—Tne Mosqur or Corpova. 


the Hegira 622 a.p., when Mahomet was fifty-two 
or fifty-three years old. Within a century from 
that date the north of Africa, Spain, Syria, and 
Persia had all been conquered or converted to the 
faith. In India its influence was not felt till the 
beginning of the thirteenth century, and the last 
province acquired was that now known as Turkey, 
with Constantinople as its capital, which was sub- 
dued and taken by the Turks in the middle of the 
fifteenth century, from forty to fifty years before 
‘the expulsion of the Moors from Spain. 

The Arabs, the original founders of the faith, had 
no architecture of their own, but when they came 
among the building races, it was natural that they 
should at first take possession of those chief 
monuments of the countries they had subdued, and 
adapt them to their own religion. In course of 


early mosques are said to have been built by 
Coptic Christians ; in Syria architects were brought 
from Byzantium ; and even in India the natives of 
the various parts of the country weré employed by 
them—the only prescription being that the new 
buildings should be in accordance with the require- 
ments of the faith and of its tenets ; and, that they 
should contain certain features, the most important 
of which was the kiblah or niche, which indicated 
to the faithful the exact position of Mecca, towards 
which every good Mahometan was required to turn 
when engaged in his religious observances. 

It follows naturally from this, that by employing 
native workmen, they accepted, at all events at 
first, the style of the country they had conquered. 
The requirements of the religion were such, however, 
that a new type of plan was soon evolved. The 
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first would be (#) the enclosure of a large court by 
walls—in one of these (viz., that wall which was 
built at right angles to a line drawn to Mecoa) was 
placed the kiblah or niche before referred to; (5) 
the provision of some suitable covering, called the 

yer chamber, to protect the worshippers; this 
was obtained by carrying a roof on a series of 
arcades carried on columns, and forming a series 
of aisles all running at right angles to the Mecca 
wall; (c) arcades or covered approaches round the 
three sides of the court ; (2) a fountain for ablution 
in the centre of the same. 

These constituted the simple elements of the 
buildings required. In their decoration, however, 
they were limited by certain restrictions of their 
religion, which forbade the imitation of any natural 
objects, whether human, animal, or vegetable, and 
this soon led to the creation and development of 
now forms of ornament hitherto unknown. The 
first consisted of geometrical patterns of infinite 
variety (for the Arabs were great geometricians) ; 
the second of conventional flowing ornament, which, 
though based on the principles of nature, as regards 
its growth, never imitated it; and the third, a class 
of ornament which consists of the imitation of 
constructional features used, however, purely in a 
decorative sense; this, we have already pointed 
out, exists morcor less in all styles. The Mahometans 
would seem to have carried it farther than any 
other builders, owing probably to the limitation 
imposed on them in not being allowed to copy 
nature, 

In those buildings which were taken over for 
their purposes, such as the ancient church of St. 
John at Damascus, the church of St. Sophia at 
Constantinople, and some of the Jaina temples in 
India, they had to convert them as they best could. 
The earliest examples known of mosques specially 
built for the purpose are the mosque of Amrou in 
Old Oairo and the mosque of Kairwan in Barbary. 
In both these cases they took possession of the 
materials, however, of more ancient buildings, 
consisting chiefly of columns and their capitals, 
of Roman, and in Cairo of Roman and Egyptian 
work, and used them up in their new constructions. 

The mosque of Amrou or Omar in Old Cairo, 
which was founded in 642 4.D., consists of a court 
360 feet by 357 feet, with the Mecca wall facing 
south-east. The prayer chamber consists of twenty- 
two aisles, of arcades carried on columns, six of 
them to each row. On the north-east side there 
are round the court four aisles; on the south-west 
three; and on the north-west (in which is the 
entrance porch) one; the foantain no longer 
exists, All the arches are slightly pointed; they 
are carried on ancient columns with capitals and 
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bases, and the arches-are tied in at their springing, 
just above the capital, with beams of wood to 
resist the thrust. This mosque was enlarged and 
partially rebuilt in 691 A.p., so that it is not certain 
that all the features described belong to the earliest 
mosque. 

The mosque of Kairwan was founded by the 
Emir Akbar in 675 a.p. It is 427 feet long and 
225 feet broad. The prayer chamber consists of 
seventeen aisles, in each of which are seven bays 
or arches. It is much deeper, therefore, but not so 
wide as the mosque of Amrou. The central isle 
facing the chief niche is wider ; double aisles are 
carried round the court, in which there still exists 
the fountain. The arches of this mosque are 
circular-headed and horseshoe, that is to any, the 
curve of the semicircular arch above the springing 
is continued below the springing till it meets the 
projecting capital. 

The mosque of Cordova (Fig. 20) was built in 
imitation of that of Kairwan in 786-790 A.D., having 
cleven aisles with twenty-one bays each for a prayer 
chamber ; here also the colamns and capitals were 
taken from earlier buildings. To this early part El 
Haku added, in 962 4.D., twelve more bays, retain- 
ing, therefore, the same width, but doubling thedepth 
of the prayer chamber. Later on, in 985, El Mansour 
increased the width by adding eight more aisles, 
making nineteen aisles altogether, with a depth of 
thirty-three bays; so that, with the court in front, 
the mosque now measures 480 feet by 377 feet, equal 
to 162,110 square feet superficial ; larger than any 
cathedral, except St. Peter’s at Rome. The height, 
however, is only 30 feet; even for that dimension 


‘the columns used were too short, so that, to obtain 


lightness in the arcade, a small arch was thrown 
from pier to pier above the lower arch. In the 
more elaborate parts of the -prayer chamber, inter- 
secting cusped arches were also added, which makes 
this mosque one of the most beautifully elaborated 
specimens of Moorish work. Later on in the 
Alhambra they copied as a decorative feature 
the intersecting constructional cusped arches of 
this mosque (Fig. 21). All the arches are horse- 
shoe, and many of them cusped. 

The mosque of Ibn Toulonn, Cairo, 877 4.D., was 
constructed entirely with new materials from the 
designs of a Coptic architect. Its plan is similar 
to the mosque of Amrou, except that the’aisles run 
parallel to, and not at right angles to, the Mecca 
wall, It is built in brick covered with stucco, 
highly decorated with Coptic inscriptions and 
ornament. The arches are all pointed—the earliest 
instance of their employment above ground. 
[N.B.—The pointed arch is found in the drains 
under the palace of Nimroud.} 
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ARCHITECTURE. 


The mosque of Sultan Hassan in Cairo, 1856 a.p., 


“as a variation from the preceding. The prayer 
chamber consists of a huge recess or transept 69 feet 
wide, 90 feet deep, and 80 feet to crown of arch. It is 


which was built by Ohristian architects for the 
Moslems, and is not quite in acoordanoe with the 
usual plan. 

In the mosques of Egypt and Syria there is a 





Fig 22,—THe Tage Mena, 


covered with an immense pointed barred vault; on 
the three other sides of the central court are other 
transepts of less dimensions. 

The portal or entrance to this mosque is 80 feet 
high, and leads to a vestibule crowned by a dome 
carried on what are known as stalactite pendentives, 
~-the term stalactite being given to certain features 
of a constructional origin, employed decoratively 
throughout Mahometan building, the most elaborate 
being those of the halls in the Alhambra. 

In the great mosque at Mecca the prayer chamber 
surrounds the court in which is placed the Kaaba 
or holy stone tower, towards which the Mahometan 
turns to pray.” 

In Syria the principal mosques are that at 

us already referred to, the so-called mosque 
of Omar, which is known to the Mahometans as 
the Dome of the Rock—an octagonal building of 
great beauty, which was the rock from which 
Mahomet is recorded to have ascended into heaven ; 
and the mosque of El-Aksa, the earliest portiom of 
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feature—the dome—to which we have not alluded, 
and which, though onginally restricted to the 
covering’ of tombs, was afterwards introduced sv 
frequently into mosques as virtually to become one 
of their characteristic features. These domes are, 
as arule, built in stone, and covered with the most 
beautiful decoration, that which is called arab 
esque, consisting of geometrical figures interlaced 
with flowing conventional ornament. With the 
domes must also be mentioned the minarets (Fig 
23), which are square towers surmounted with two or 
three storeys of octagonal lanterns, each smaller 
than the other, so as to leave a passage rouhd, from 
which the muezzin or call to prayer is cried by the 
officials of the mosque. 

In Persia, the earliest mosque existing, at Tabrees 
(1204-1211), resembles more a Byzantine church in 
plan, and it is not till near the close of the sixteenth 
century that we find in the great mosque at 
Ispahan a similarity of arrangement to that already 
described at Cairo and in Kairwan At this period, 
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however, the style had become so far developed 
that the prayer chamber had become a sumptuous 
hall, surmounted by a dome and flanked by 
other halls roofed with a series of small cupolas, 
The domes in Persian as well as in Indian mosques 

have a peculiar 


bulbous form 
which is not 
found in the 


earlier types of 
Cairene work. 
The great glory 
of the Persian 
mosques is the 
magnificent wall 
decoration of 
glazed tiles with 
which they are 
covered, and 
which, by their 
brilliance and 
beauty of colour, 
have entranced 
all observers. A 
similar decora- 
“ tion is found on 
the walls of the 
Dome of the 
Rock (mosque of 
Omar) at Jeru- 
salem, making it, 
with its interior 


decoration of 
marble, one of 
the gems of 


architectural art. 
In Turkey the 
church of 8&t. 
Sophia has been 
the model on 
which the new mosques have had their designs 
based, and with so magnificent a model it would 
be difficult to go far wrong. When we consider, 
however, that in Europe in the sixteenth cen- 
tury the older traditions of art were lost, and a 
revolution in architectural style was taking place, 
it is surprising to find in the Suleimanie mosque, 
built 1550-1558, a building so fine in its proportions, 
and possessing so maynificent an interior as to be 
second only to St. Sophia’s. In these new mosques 
the prayer chamber is virtually the mosque itself, 
with an atrium or court containing a fountain, and 
this type is followed in other Turkish mosques. 
The Mahometan style in India possesses a greater 
variety than in any other country, owing to the 
occupation by the Moslem conquerors of the earlier 





Fig. 23.—Minaret or Mosqce or 
Wervangg, Caro 


buildings existing, which they altered or added to, to 
suit their own requirements. The great mosque at 
Delhi, for instance, is partially Hindu and partially 
Saracenic, and the same is found in the mosque at 
Ajmir; the walls and arched openings belong to 
the latter, the pillars to the former, the plan in 
both cases following the typical arrangement of the 
mosque of Amrou in Old Cairo. The most perfect 
mosque of its kind, and one in which the earlier 
forms have become thoroughly engrafted into tho 
Indo-Saracenic style, is the Pearl mosque at Agra, 
built in white marble. The principal differences 
which we have to note in Indo-Saracenic work are 
its far greater solidity, owing probably to the 
influence of the earlier Indian work; a higher 
development of design and increased grandeur in 
the entrance gateways to the mosque, which 
at Futteypore-Sikri and at Jaunpore constitute 
features of greater size and magnificence than any 
found elsewhere; and lastly, the increased value 
attached apparently to the erection of sumptuous 
tombs, the Taje Mehal at Agra (Fig. 22) being 
the most magnificent mausoleum in respect of size, 
conception, and richness of material (marble inlaid 
with precious stones) ever erected, 





POLITICAL ECONOMY.—II. 
(Continued from p. 87.) 


MONEY.—OAPITAL, 
VALUE when expressed in money is called price. 
What then is money? 

Omitting, for the present, paper money—which it 
will be clear on a moment's reflection is only valuable 
because it is supposed to represent so much coin— 
and token money, i.e. shillings and pence (for 
reasons which will be clear hereafter), let us con- 
sider gold coinage, or the silver coinage of those 
countries where silver, not gold, is a standard. 

Travellers in uncivilised countries usually carry 
with them something the natives are likely to want, 
and to be ready to take in exchange for food; such 
as knives or cotton cloth, or strings of ornamental 
beads. Now if (as sometimes happens) the natives 
have more of these things than they want, the 
traveller is in a difficulty. In early times, when 
neighbouring tribes lived very much alike and pro- 
duced few things, and each produced much the 
same things, this difficulty must often have arisen. 
But there has occasionally been some kind of thing 
that everybody is likely to want, and for which 
everyone will exchange something. Even in quite 
civilised times this has happened ; thus in Virginia 
in the last century, when there was a scarcity of coin, 
small quantities of goods were often exchanged for 
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,fobaceo. Savages have often thought that some 
kind of shell or ornament brought luck or was in 
some way sacred, and have been ready to take any 
number in exchange for goods. When the Pilgrim 
Fathers settled in Massachusetts they found that 
on the beaches were shells highly valued by the 
Indians. Strings of these shells, called wampum, 
were thus readily accepted by the Indians in ex- 
change for furs; and for more than a century 
the chief thing the Indians took for their furs 
was Wampum, which was measured in strings of a 
certain uniform number of shells. Now very early 
in history the snme sort of feeling seems to have 
existed about gold and silver Everyone was glad 
to possess bits of them, partly for their beauty, 
partly, perhaps, because they looked as if they were 
somehow connected with the sun and moon, which 
were worshipped as gods, and so their possession 
might bring good luck And as everyone desired 
them, everyone was glad to exchange goods for 
them; so they became the goods most commonly 
exchanged. Before they were plentiful, cattle had 
often been exchanged for goods; for in an early 
state of society, when pasture land is plentiful, a 
few more cattle are no more expense to feed, and 
everyone is proud to have more than bis neighbours 
if he can. But gold and silver possessed great 
advantages over cattle they were portable, they 
were easily divided, they did not perish hike cattle, 
one piece was as good as another piece of the same 
size and fineness They seem then to have been 
generally adopted in very early times as crrou- 
lating mediums, not deliberately, but gradually and 
half-consciously At first thev were exchanged in 
bars, with a stamp to show that they were of a cer- 
tain purity; later on, to prevent fraud by clipping 
or scraping, they were cut into coins, rounded, and 
stamped on both sides 

But it must always be remembered that coin is 
stilla commodity. Even now if we take French 
gold coin toa money changer’s, he will talk about 
“buying” the coin It1s a pecuhar kind of wealth, 
with the special] use that it ensures command of a 
definite amount of commodities as no other kind of 
wealth does. By the invention of gold and silver 
coin we can, as it were, sture up for future use the 
purchasing power which is value with the certainty 
that we can use it when we want to. We can, of 
course, exchange our other goods, but we must wait 
till we find someone who both wants them and has 
what we want, which may be a long time. Even 
then they may be damaged, and their purchasing 
power is quite uncertain By the use of money we 
do each exchange of goods fur goods in two parts, 
very often separated by a long interval of time. 

Money then (with certain exceptions refegred 
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to above) is a commodity selected by the general 
consent of society to effect exchanges in, originally 
because everyone prized it for its own sake, now 
because it has obvious advantages over any other 
commodity which might be used for the purpose. 
It is easily divisible, very durable, very portable, 
the coins of the same size and weight can be made 
absolutely uniform in value; and it fluctuates far 
less—except when we compare periods a century or 
two apart—in its value, or purchasing power over 
goods, than any other kind of goods does. It is thus a 
medium of exchange,a measure or standard of value, 
and a store of purchasing power, 

In all countries, to secure that the coin shall be 
what it professes to be, Government has undertaken 
its manufacture, and declared that certain kinds of 
coin must be used, if the creditor demands it, in 
effecting a payment. But this is only to protect the 
creditor from being cheated. Except when the 
coinage is not what it professes to be, no part of 
the value of a coin is derived from the Government 
stamp—except so far as the purity and genuine- 
ness are thereby guaranteed. But in many coun- 
tries coins of other countries circulate quite as 
freely as the coin of the country. Thus English 
sovereigns are said to be almost the only gold 
seen in Portugal. In some great commercial cities 
in the last century so much foreign coin was 
in circulation that payments were often made in 
half a dozen different sorts. The first bank at 
Amsterdam was founded expressly to save the 
merchants the trouble of calculating how much 
they had received. They took their various coins 
there, the values of the coins were reduced to a 
common denominator, and the merchants credited 
with the value of the result, expressed in the terms 
of a currency called “ bank money.” 

We must guard ourselves against exaggerating 
the importance of money, great though it is. Asa 
matter cf fact in the large wholesale traffic of 
modern times, still more in trade between nations, 
not the half of the hundredth part is conducted 
with actual coin. Bills and cheques (as we shall 
see by-and-by) have virtually changed whol sale 
trade into barteragain. The over-estimation of the 
importance of money led all the statesmen of 
Europe in the seventeenth and eighteenth centuries 
into the mistaken financial policy calledthe mercan- 
tile system. 

They did not exactly believe (as it is rometimes 
said) that money alone was wealth, but they acted 
as if they did. In the then condition of Europe 
wars were very likely to break out, and they thought 
that each country ought to be prepared, first, 
by manufacturing for itself as far as possible; 
next by getting as much gold and silver as possible 
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into the country and keeping it there. This was 
Gone by putting high duties on importse—becauee, 
it was thought, if goods are brought from abroad 
coin will go out of the country—and offering 
various inducements to merchants to export goods, 
so that the coin paid for them should come in. 
Then, with plenty of coin in the country, we shall 
(they argued) be able to pay for what we want 
readily if a war breaks out. Adam Smith exposed 
the weakness of this daryument in a way we shall 
describe under Foreign Trade; and showed that 
the country would really become rich and powerful 
faster if the citizens were allowed to make and sell 
as they pleased, or at least with as little restriction 
as possible. 

We have given much space to value and 
price and money because political economy is 
primarily the science of exchanges. Its central 
notion is value. A commodity is not wealth unless 
it has value. Wealth, however, is almost always pro- 
duoed by labour, thongh its value may not stand in 
any discernible relation to that labour. 

Political economists usually enumerate the con- 
ditions of the production of the wealth as three— 
land, labour, and capital. This enumeration is not 
very satisfactory scientifically, dating as it does 
from a time when force or energy was hardly 
recognised as areal thing. ‘“ Land” in it includes 
all forces of nature before human effort has done 
anything to them, and “ capital” those forces after 
that event. ‘“ Labour,” too, is of two kinds: mere 
muscular effort, such as lifting,a box or pulling a 
rope, and intelligent direction of force by tools and 
machinery or otherwise. As civilisation advances 
mere muscular effort is replaced by machinery, 
with very great benefit to the world at large, though 
often with inconvenience and suffering to the par- 
ticular people concerned. It is truer to say (as 
Mill did) that the requisites of production are 
labour and natural agents. But as a rough pre- 
timinary division we may preserve the threefold 
division into land, labour, and capital. It has a 
reason in the history of the science, viz.: that in 
England and France, where political economy was 
firat studied, the produot in the last century was on 
the whole divided between three great classes—land- 
owners, labourers, and capitalists. As their shares 
of the product were found to depend on different 
sets of causes, it was natural to take separately 
what they contributed to the process of production. 

“Labour” is divided by economists into produc- 
tive and unproductive. “ Productive” labour pro- 
duces utilities fixed and embodied in material 
objects. Thus a tailor who makes a ooat, an agri- 
cultural labourer who sows or reaps corn, or feeds 
cattle, is a productive labourer. So all labour of 
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transport counts as productive labour, bdecanse, 
according to Mill, “ it confers on goods the utility 
of being in the place where thy are wanted.” 

The exact line between productive and unproduo- 
tive labour is rather hard to draw, and many rather 
silly things have been said about the “stigma” 
cast on labour by describing it as unproductive. It 
is forgotten that political economy uses the term 
ina sense of its own. ‘“ Production is not the sole 
aim of human existence,” as Mill truly remarks; 
and the highest and most useful labour possible, 
the labour of the great religious or moral teacher, 
of the philanthropist, of the missionary, is only 
indirectly productive—if it is productive at al—in 
the special sense of political economy. It has been 
proposed to make an intermediate division—the 
indirectly productive--to include the labour of the 
schoolmaster for instance, because in most if not all 
trades men are better workmen if they have had a 
good general education But it is very hard to draw 
the line. Some sort of amusement is necessary if a 
workman is to be efficient, and so the people who 
amuse him might be called “indirectly productive 
labourers.” But is the ticket-taker at a music-hall 
an indirectly productive labourer? Yet he is part 
of the establishment. 

The fact is, any number of idle discussions may be 
raised about these preliminary notions. If we were 
going to deduce our conclusions without dealing 
with the facts, 1t would be very important to make 
our definitions precise at first. As we only deduce 
conclusions to verify them by comparing them with 
the facts, very precise definitions do not matter ; we 
can wait and see if difficulties arise. By convention 
productive labour includes the labour of protection 
—the soldier, the magistrate, the polioeman—who 
prevent wealth from being destroyed, and ensure 
the security necessary to production. 

Of “land,” as understood by the political econo- 
mist, we need only say that it includes agricultural 
land, building-sites, mines, fisheries, water-power, 
and generally every source of wealth tn nature 
apart from the labour expended to make it usefal. 
It is generally (for simplicity) assumed that it is 
owned in separate lots by individuals, which is true 
on the whole of the most advanced countries in the 
present and the last century, but is very far from 
being true of a}] times or countries. 

Labour works on land with capital, or on the 
products of land, which are part of capital, with 
other capital. and so confers on material objects 
fresh capacities of satisfying desire. 

Capital is defined by the political economist as 
wealth set aside to assist in the production of 
future wealth. Sometimes, but less accurately, he 
takes it in the popular sense, “that part of a man’s 


possessions which he expects .o afford him a 
revenue.” Furniture, for instazice, is not capital in 
thesecond sense, except to a person who lets furnished 
lodgings ; in the first sense it never is capital at all. 
The cabinet-maker, it may be said, produces wealth 
for himself by selling it. But he does not add to the 
general stock of wealth by selling it, but by making 
it. The addition to his own stock of wealth which 
arises from his selling it is a case of mere transfer 
as regards the sum total of existing wealth. Soa 
horse in a circus is “capital” in the second sense, 
not in the first. His owner by exhibiting him 
transfers wealth, in the form of coin, from other 
peoples’ pockets to his own. But a horse employed 
on a farm, which draws a reaping-machine or takes 
goods to market, is capital in the first sense. 
Economists sometimes make further refinements by 
speaking of “ personal capital,” i.¢., abilities, but in 
the sense in which we have defined wealth, these 
are not wealth and cannot be capital. 

Capital is divided by economists into “ fixed" 
and “circulating The use of all capital is to be 
consumed. In being converted into fresh wealth it 
perishes as capital. But some perishes as capital 
at once—coal, raw material, the food and clothing 
consumed by productive labourers, though as a 
matter of convenience an equivalent of this food 
and clothing is usually given them as money 
wages ; all this is called circulating capital. Some 
only wears out gradually—machinery and tools; 
this is called fixed capital. As society progresses 
the proportion of fixed capital tends to increase. 
More machinery, and of a more elaborate and ex- 
pensive kind, is introduced instead of hand labour, 
and this increases the aggregate of pro- 
duction in the long run. 
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consumed and come back again with a surplus 
The present producers of the things which are not 
capital, ¢.e., luxuries, would have to turn to the pro- 
daction of things that are capital, and with more 
Capital there would be more and ever-increasing 
employment. 

In one way indeed, but quite an indirect one, 
expenditure on luxuries ## good for trade. The 
more wants people have, the harder they will work 
to satisfy them, and so the more wealth there will 
be in the world, and the more wealth there is, the 
more people on the whole get a share of it. Wealth 
has always a tendency to be diffused, to be partly 
exchanged for services or goods to satisfy fresh 
wants. The large fortunes of individuals grow, but 
they grow not by being hoarded but by being spent, 
by being consumed by the owners, or by other people 
to whom the owners lend them, in such a way 
that they come back with an increase. 





APPLIED MECHANICS.—X. 
[Continued from p. 91.) 

USEFUL HORSE-POWER—THE PRACTICAL MEASURE- 
MENT OF ENERGY AND POWER BY MEANS OF 
DYNAMOMETERS — DYNAMOMETERS OR WORK- 
MEASURING MACHINES—NUMERICAL EXAMPLES, 

In the last lesson we explained pretty fully how the 

energy given by the steam to the piston of a steam 

or other heat engine, in a given 

interval of time, could be mea- " 
sured. There are other ma- 
chines, as well as engines, in 
which a record of work done 









Now capital is clearly the result of 
saving, and an increase of capital tends 
to increase production. Moreover, with- 
out capital production is impossible. 
The more saving there is then—not 
hoarding, but application of wealth as 
capital—the more production there will 
be, and as every increase of production 
must eventually tend to leave people 
free to have more wants and to try to 
make more things to satisfy them, the 
more employment there will be. 

Hence we can easily see the fallacy 
of the doctrine that expenditure on 
things which are not capital is “ good for trade” as 
a whole. It is good for certain traders and for the 
makers of the things. But, were the money spent 
on—that is, exchanged for—things that can be oon- 
verted into fresh wealth, or used to produce it, the 
wealth now consumed and done with woulg be 





Fig. 59. 


can be automatically traced; but in the vast 
majority of cases the work must be measured in a 
different way. Suppose, too, that we know the 
indicated horse-power of an engine, the power 
actually given out by the engine is less than this 
and is often of far more importance; this sag/nl 
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horse-power being usually measured by means of 
an instrument called a “dynamometer "—the name, 
however, scarcely indicating the real purpose of the 
apparatus. In these days, when eficiency is of so 
much importance, it is of the greatest consequence 
that the student should be familiar at least with a 
few leading forms of apparatus for this purpose 
and with the principles governing their action ; for 
the guestion of the efficiency of any machine in- 
volves the measurement both of the work given to 
the machine and of the work given out by it. 


DYNAMOMETERS OR WORK-MEASUBING 
MACHINES. 

A “dynamometer,” as the name implies, is a 
“measurer of force,” and the older forms of this 
apparatus were some- 
what similar to our 
spring - balance. Mo- 
dern dynamometers 

measurers of 
energy, and may be 
divided into two 
classes: absorption 
and transmission dy- 
namometers ; the 
former wasting the 
energy by friction 
whilst measuring it, 
the latter transmit- 
ting it without much 
waste. If a record of 
the time during which 
a given amount of 
‘energy is wasted or 
transmitted be kept, the instrument inay be used to 
measure power, and it is to this purpose that most 
modern dynamometers are applied. 


ABSORPTION DYNAMOMETERS. 

The following rule will give the power absorbed 
by any absorption dynamometer in which the 
energy is wasted by the friction of a brake-block 
or etrap on a pulley, viz.:—The algebraic sum of 
the moments of all the externally applied forces, 
taken about the centre of the brake-pulley and 
measured in pound-feet, multiplied by the angular 
velocity of that pulley in radians per minute, and 
divided by 83,000, gives the horse-power. 

The Prony Brake.—One of the best known and 
most widely used of absorption dynamometers is 
the Frony brake. It was invented about the year 
1820 by Piobert and Fardy, but improved and 
brought into successful use by Prony, There are 
many modifications of it in use, but the form shown 
in Fig. 59 will best illustrate the characteristio 
features of the instrument. It consists of a beam 
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AB towhich one of the brake-blocks 3 is fastened, 
the other being fastened to a similar but shorter” 
beam, and both pressed against the rim of the 
brake-pulley (which should be strong and truly 





Fig. 61. 


cylindrical, and which rotates as shown by the 
arrow, being driven by the motor to be tested) by 
the screws 88, which can be tightened during the 
test till the beam just floats in the horizontal 
position and midway between the two stops 22. 
In this position the moment of she total friction 
between the brake-blocks ond pulley is just 
balanced by the moment of the weight w, the beam 
itself being counterpoised by a weight shown in 
dotted lines. The moment of the weight w is 
W x R, hence if Ww is in pounds and R in feet, the 
horse-power absorbed is given by the rule, 
Wx RK orn 

33000’ . 
where 2 is the number of revolutions the brake- 
pulley makes per minute. The dash-pot D is 
attached to a wall or some 
separate support, and is filled 
with oil or other, fluid, its ob- 
ject being to still the vibrations 
of the beam 4 B. 

Carpentier's Dynamometer.— 
Ingenious methods have been 
adopted in order to make a 
dynamometer automatically 
adjust itself to variations in 
the coefficient of friction be- 
tween the rubbing surfaces. 
Among these, that adopted by M. Carpentier (Fig. 
60) is noteworthy. ‘The shaft 8, conveying the 
power to be measured, carries two pulleys, a being 
fast and B loose on the shaft. The pulley B has a 
flange ¥, in which is fastened the centre of a rope 


HP = 





APPLIED MECHANICS. 15 


which is coiled round the two pulleys in opposite 
directions as shown, and which bears two unequal 
weights w and w. The direction of rotation is 
such as to lift the larger weight if the rope does not 
slip on the pulley 4. If an accidental increase of 





Fig. 68, 


Re ce ee ~ 


friction does take place the weight w is lifted, and 
the amount of lapping of the belt on A, and hence 
the total friction, are diminished ; so that there is 
always just sufficient rope on A to cause a steady 
waste of all the energy supplied. The weights w 
and # are carefully adjusted, so that the automatic 
adjustment will only have to compensate for small 
changes of friction or load. 

Raffards Dynamometer is on the same principle— 
is, indeed, a modification of Carpentier's. In it the 
larger weight, instead of being fastened directly to 
the belt or rope, is hung from one end of a lever 
with equa] arms, the belt being fastened to the 
other end, This arrangement will readily be uncer- 
stood from an inspection of Figs. 61 and 62, which 
are respectively an elevation of the apparatus and 
a plan of the pulleys. The weight w (Fig. 61) 
hangs on the belt /, which takes one half turn over 
the top of the fast pulley, and is fixed to the 
cross-bar dd (Fig. 62) ; two other belts e are fixed 
to d, lapped over the lower half of each loose 
pulley, and are then attached to the end of the lever 
GH (Fig. 61), from the other end of which the larger 
weight Ww is suspended. The motor to be tested is 
coupled directly to the shaft, which carries these 
palleys, by means of a universal joint. The rule 
for calculating horse-power, in this and the last 
apperatus, is the same as the rule already given for 


the Prony brake, except that the set load w — x is 
substituted for w, and R is.the radius of the pulleys. 

Ayrton and Perry's Absorption Dynamometer.—A 
much simpler and equally effective method of ad- 
justment has been devised by Professors Ayrton 





Fig. 64. 


and Perry. It is shown in Fig. 63. The belt or 
rope is of unequal roughness—shown as unequal 
thickness in the figure—-and as the coefficient of 
friction diminishes by the wearing of the surfaces 
of the belt and pulley, a rougher portion of the belt 
is drawn on to the pulley and the friction ~~—-'- 





Fig. 66, 


automatically increased. The pulley is generally a 
flat one with projecting flanges, and the belt em- 
ployed an ordinary leather or cotton belt, the 
necessary roughness being obtained .by lacing the 
belt with a rough thong or lace. The rule for 
horse-power is the same as in the last case. 

The Appold Brake.—The dynamometer of Messrs. 
Amos and Appold, which was formerly used in 
testing engines at the Royal Agricultural Society's 
Shows, has attracted considerable attention. 
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Ite very ingenious automatic adjustment will be 
understood from an examination of Fig. 64. 
It will be seen that there is a screw 8 at one side 





for adjusting the brake-strap P to the proper en: 
ness. The automatic adjustment is by means of the 
bent lever Kk, 
which, if the 
friction becomes 
a little too great, 
moves round a 
little in the di- 
rection of the 
arrow - head 
about the pivot 
xX, the weight w 
being lifted. The 
point B being 
farther from the 
pivot than Cc, 
moves farther, 
hence the effect 
is the same as if 
the brake-band 
had been length- 
ened; the fric- 
tion between it 
and the pulley 
being corre- 
spondingly — di- 
minished. There 
is, therefore, 
always a tend- 
ency to return 
to a condition of 
equilibrium, for 
should the fric- 
tion become Jess the opposite effect is produced. 
This is a very ingenious arrangement, but it has 
been pointed out that there is an wameasured force 
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Fig. 67. 
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at the point x, which is greater the more the oom- 
pensating lever comes into play; henoe the indica- 
tions cannot be re- 
lied on for accuracy. 
If, however, the 
compensating lever 
is arranged § as 
shown in Fig. 665, 
all the forces can 
be taken into ac- 
count. If things are 
80 adjusted that the 
lever floats midway 
between the stops, 
the power absorbed 
is given thus, 7 hav- 
ing the meaning al- 
ready given to it :— 

W x R— wr) 200 
HP= Se a 





In recent tests of 
engines, conducted 
with great care, simpler forms of dynamometers— 
shown in Figs. 66 and 67*—were used. The reader 
will have no difficulty in understanding the action 
of each from an inspection of the figure. The 
brake-strap or rope may lap either half or com- 
pletely-round the pulley to which the power to be 
measured is supplied. The rule for both of these 


Cases is 
(W —w) r x Qn 
$8000 : 


Ww and w being measured in pounds, 7 in feet, and 
m in revolutions per minute. These brakes are 
easy to construct, work well, and give accurate 
results. The foregoing dynamometers are usually 
employed to measure the power given out by prime 
movers and motors, such as steam or gas engines, 
electro-motors, etc. On the other hand, 
TRANSMISSION DYNAMOMETERS 
are generally used to measure the power given to 
power-absorbing machines, such as pumps, etc. 
Some of them can remain in position permanently, 
so as to show at any time the amount of power pass- 
ing through them to one or a number of machines. 
Ayrton and Perry's Dynamometer Coupling.— 
Such an apparatus is the dynamometer coupling of 
Professors Ayrton and Perry. As shown in Fig. 68, 
it is really a coupling for connecting two lengths of 
shafting, not rigidly, as is usually the case, but 
through the medium of spiral springs, which yield 
and allow a certain amount of angular motion of 
* Figs. 66 and 67 are, by kind permission, copied from the 
report on Mr. W. W. Beaumont's paper on ‘“ Friction-Brake 


Dynamometers” in the Minutea of Proosedings of the Institu- 
tion of Civil Engineers, vol. xcv. 


HP = 


APPLIED MECHANICS. 


the one half of the coupling or one length of shaft, 
gelatively to the other. This yielding or relative 
motion is magnified in a most ingenious way, which, 
however, is somewhat difficult to understand from 
the picture. The bar D, instead of being 
as shown, is really fastened to the farther 
half of the coupling, and a pin from it 
engages a little link which acts on the 
light pointer pivoted at F. The direction 
of rotation is that shown by the arrow, 
and the farther length of shaft tends to 
get in advance of the nearer when power 
is being transmitted; hence the bar p 
pulls the end B of the pointer in nearer 
the centre of the shaft as the amount of 
power transmitted becomes greater. The pointer 
at B carries a bright silvered bead, which, rotating 
near the blackened disc A, seems to describe bright 
circles ; and a scale arranged in front of the pointer 
gives the ‘adius of that circle, or rather shows the 
distance, radially, of the circle the bead describes 
from that described by it when no power is trans- 
mitted. The reading on the scale, then, is a 
measure of the horse-power (really the 
torque or turning moment) transmitted if 
the speed of the shaft is known and con- 
stant. 

Smith's Transmission Dynamometer or 
Ergometer is a very useful and ingenious 
instrument, It is shown in section in 
Fig. 69. It consists of a hollow shaft on 
which are mounted two pulleys, D fast 
and G@ loose on the shaft. The pulley D 
has attached to it the bearings for a 
bevel-wheel H, which gears with two 
others, K and M, the bearings of which are 
fixed toG. Wheels K and M have each a 
httle drum attached, on which steel wire is 
wound in opposite directions in the two cases, the 
wire being attached to a cross-bar L passing through 
a slot in the shaft, this cross-bar being fastened to 
the end of a spiral spring A occupying the centre of 
the hollow shaft. Pulley p receives the power by a 
belt, and @ gives it off after measurement. When 
power is transmitted, the pulley G tends to lag 
behind p, and this relative motion of the pulleys 
causes a relative motion of the bevel-wheels ; K and 
M moving round on H and winding up the steel 
cord, therefore elongating the spring. This elonga- 
tion is really a measure of the torque applied to the 
shaft, and is shown by the pointer on the dial Q, the 
speed of the shaft being given by the speed indicator 
RB, Hence the two factors of horse-power, torque and 
speed, are given, and the horse-power is obtained by 


multiplying the two readings together and dividing 
or multiplying by a constant number, which has 
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been determined for the particular apparatus. 
This dynamometer has the great advantage over 
some others of giving the horse-power at any speed 
without the necessity of introducing a correction. 
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Fig. 69. 


Hefner-Alteneck's Belt-tension Dynamometer.— 
This is the last dynamometer we have space to 
describe. It was first brought to public notice in 
this country in 1879. It is designed to measure 
the difference of the pulls in the two sides of a belt 
which transmits power. The principle of the in- 


strument will be understood from Fig. 70, which, 
however, is only diagrammatic. 





The pulley a receives the power and drives the 
pulley B by means of a belt, which is deflected over 
the guide-pulleys c and D, mounted on a frame 
which is guided to move vertically. The lower 
half of the belt being the tighter portion—since a 
drives in the direction shown—there is a tendency 
to move the frame F, carrying the guide pulleys, 
downwards agninst the pull of the spiral spring 8, 
the nut N of which is tightened till the pulleys 
assume a symmetrical position as in the figure. 
When a larger amount of power is transmitted it 
takes a greater pull in the spring-balance to keep 
the guide-pulleys in the proper position, in fact the 
pull recorded in the spring-balance is a measure of 
the horse-power transmitted at any constant speed ; 
in reality it measures the difference of pull in the 
two sides of the belt, which the reader is already 
awareis proportional to the horse-power transmitted 
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if the speed does not vary. The actual form of 
the instrument is different from that shown, but 
the drawing illustrates the principle on which it 
works. 

An instrument very similar to that shown in 
Fig. 70 has been used with success by Professor 
Elihu Thomson, of the United States, in measuring 
the power given to dynamo machines. In that case, 
Professor Thomson suspended the frame F from 
the short arm of a lever, the longer arm of which 
carried a movable weight. The lever was graduated 
so that the position of the movable weight in- 
dicated the horse-power transmitted at a certain 
speed. The student will gain much useful informa- 
tion by studying the way in which the elementary 
laws of mechanics are applied in the various 
machines described.* 


NUMERICAL EXAMPLES. 

1. A Prony brake is used to measure the useful 
horse-power of a certain steam-engine, the testing- 
pulley being keyed on the crank-shaft of the 
engine. It is found that there is equilibrium when 
a weight of 102 lb. is suspended fromm the lever, the 
centre of gravity of this weight being 8 feet from the 
centre of the pulley. If the speed of the shaft is 98 
rovolutions per minute, find the useful horse-power. 

Referring to therule given for this dynamometer, 
me PeN 102 x 8 x 6°2882 x 98 

2 x x oO a x 
HP = nar 7 a 
= 15°28. 

2. A Raffard (Carpentier) dynamometer is used 
to measure the power given out by an electro-motor. 
If the weights w and w (Fig. 61) are 68 and 20 Ib. 
respectively, the diameter of the brake-pulleys 
being 14 inches, and their speed 1,200 revolutions 
per minute, find the useful horse-power of the 
motor. If the motor receives a current of 62 
amperes at a pressure or electromotive force of 100 
volts, find its efficiency. 

Referring to Fig. 61 it will be seen that the lever 
GH has cgual arms, hence it serves merely to 
transfer the force due to the weight w to the belts 
at ¢, the dimensions of this lever not entering into 
the calculation. 

The dynamometer really consists of a fast pulley F, 
with a belt lapped half round it, one end being pulled 
by a force of 68 Ib., and the other by a force of 20 Ib. 

The power absorbed is therefore 


Se yy X 2% 81416 x 1200 


= 6'¢ horse-power nearly. 


* For a fuller treatment of this subject the student is 
referred to the ‘‘ Proceedinga of the Institution of Civil 
Engineers for 1889,” the Electrician for 1888-84, and the 
Mechqntoal World for 188¥. 
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® 
The efficiency of the motor, the ratio of the . 
power it gives out to that which it receives 
62 x 100 
got rani 77 
wm ‘77 or 77 per cent, 

8. The horse-power of an engine is measured by 
a simple dynamometer, such as that shown in Fig. 
63, the weights being 210 and 30 Ib. respectively, 
and the speed of the pulley 150 revolutions per 
minute. If the mean radius of the circle described 
by the centre of the rope or belt is 24 feet, find the 
useful power of the engine. 

Answer, 12°8 horse-power. 

4. In using the modification of the Appold brake, 
shown in Fig. 65, it was found that there was 
equilibrium when the larger weight was 118 lb., its 
distance from the centre of the shaft being 2 feet 
8 inches; the smaller weight being 20 lb., and its 
distance 4 feet 8 inches; and the speed of the 
brake-pulley 216 revolutions per minute. Find the 
power absorbed. 

In this case the horse-power is 


(118 x 2°25 — 20_x_4°66') x 2 x 871416 x 216 
83000 


on 





which gives 7-08 as the answer. 

5. In testing the efficiency of a certain machine, 
the power it received was transmitted through a 
Smith’s transmission dynamometer; and it was 
noted that the dynamometer showed a torque of 
480 pound-feet, and a mean speed of 178 revolutions 
per minute. Find the power transmitted. 

Answer, 16°26 horse-power. 

6. By means of a Hefner-Alteneck’s belt-tension 
dynamometer, it was found that the difference 
between the pulls in the two sides of a belt which 
transmitted power was 188 lb., the diameter of the 
pulley driven by the belt being 15 inches, and its 
speed 280 revolutions per minute; find the amount 
of power transmitted by the belt. 

Answer, 6:26 horse-power. 


ITALIAN.—IX. 
(Continued from p. 96.] 


VOCABULARY. 
eae a, Di aps without, Soortese, impolite, 
aslee out of doors. discourteous, 
le affable. Di sopra, up stairs, Scuola, school. 
mmalato, a, ill, at the upper end Sonnolento, sonna- 
unwell. or etc. chioso, -a, sleepy. 
Bagno, bath. Fuort, out of. em eccel)- 
Cap » a, ca- Lagtu, Caggit), ce, odd. 
cious. down there, be- Soagtitse, -a, awake. 
Casa, house, home. low there. Tavola, table. 
ehurch. Za sw (lawn), up Teatro, theatre. 
, “a, wary, there. Timido, -a, timid. 
cau Pigro, -a, lazy. V , @, old. 
Dentro, within a, & 
Destra, mased, confounded. 


ExxrrcisE 27, 


* Translate into English :— 
1, El-la nona ca-pric-ci6-sa. 2. f-08-ra sve-glf-o. 


3. Noi e-re-vé-mo sba-lor-df-ti. 


ITALIAN. 


4, Eegli fu di 96- 


pra. 6. Es-se s6-no sti-te am-ma-l4é-te. 6. Non 
sié-mo noi cir-co-spét-ti? 7. f-o éra sté-to nel 
bé-gno. 8. 86-no és-se t{-mi-de? 9. Voi sié-te pf- 


gri (pi-gre). 


10. Non sié-te voi stra-va-g4n-ti? 


iL fil-la é-ra ad-dor-men-té-ta, 12. R-gli & sté-to 


in i-scué-la, 13. Noi faim-mo di fué-ri. 
s6-no sté-ti a t&-vo-la, 
£xs-si fi-ro-no las-si. 


tra. 18. Tu 6-ri son-no-lén-to. 


Abbenché, though, 
although. 


Accordo, ment 
(siamo d'accordo, 
we are agreed). 

Accorto, circum. 


spect, wise, prud.- 
ent. 


Aasiduo, assiduous. 

Arvertito, warned, 
informed. 

Canto, wary, prud- 
ent. 


Ct, there. 
Collera, anger. 
Deluso, "deluded, de. 
privet tog 
i mezza ia, 
middle-sized. 
Dissipatore, squan- 
derer. 


VOCABULARY. 


Egli crede, he be- 
Nieves, 

Etico, consumptive. 

Gia, already. 

Imbecille, imbecile, 
weak, silly. 

Inpaziente, impa- 
tient. 

Importuno, impor- 
tunate, trouble- 
sume, 


Ingannato, deceived. 


Leale, loyal, true, 
honeat. 
Lesto, nimble, quick. 


Magro, thin, slender. 


Malaano, sickly. 
Moderato, moderate, 
sober, temperate. 
Or, peat proud, 
ughty. 


EXERCISE 28. 


Translate into English :— 


1. Sf-i as-si-duo. 
8. Sié-mo u-mé-ni con tut-ti. 


te-me-ré-rio. 


14. Es-si 


15. Voi fé-ste lag-gid. 16. 
17. Noi sié-mo st&-ti a dés- 


roy to speak, 
ret lavish, pro- 


Puetile childish, 
pnerile. 
Rauco, hoarse. 


, they aay. 
Stnoero, sincere. 
Stimato, esteemed. 
Temerario, rash, in- 
considerate 
Tetro, diamal. 
Valoroso, valiant, 
brave. (kind. 
Umano, humane, 


2. Si di-ce ch’f-o sf-a st&-to 


4, f-o 


non sa-ré-i co-si té-tro, se non f6s-si mal-s&-no. 5, 


Non és-se-re im-pa-zién-te. 


ri-le, 


se ci f6s-se sté-to. 
non fés-se é-ti-co. 
se fés-si-mo st&-ti pid cir-co-spét-ti. 


le&-li e sin-cé-ri. 


réu-chi. 


6. Non s{-a co-si pue- 
7. K-glisa-réb-be sté-to im-por-ti-no a tit-ti, 
8. Non sa-réb-be si m&-gro, se 


9. Non sa-rém-mo st4-ti de-]ti-si, 


10. Sié-te 


11. Sa-réb-be-ro st&-ti pid cati-ti, 
se fés-se-ro stf-ti av-ver-tf-ti. 


12. 
13. Cré-do ch’él-la s{-a im-be-cil-le. 


Voi sa-ré-te 
14. 


E-gli-no sa-réb-be-ro gid qui, se f6s-se-ro pid 1é-sti. 


ype ia leee tite. 
ppetito, appe 
Armadio, clothes- 


press. 
Avventore, . cUus- 
tomer, 


VocaBULARY, 


gentleman's ser- 


Contrarto, the con- 


vant, waiter. trary. 
Carica, charge, Coraggto, courage. 
place, situation. Costume, habit, 
Cattivo, bad. practice. 
Cento, huadred. Credito, credit. 
Certezea, certitude, Danaro, mone 
evidence. Desiderato, d 
Chiave, key. Di fario, to do it. 
Cocchiere,coachman. Di vederia, to see 
Conotto, Wen. Dupes 
con- annoy- 
descensjon. ance, trouble. 
Condotta, conduct. Dito, f finger. 


since, seeing, in- 


Dubitats, do you 
doubt. 

Facolta, . riches, 
prosperity. 

Fiorino, florin. 

Gamba, leg. 

Genio ‘@andarvi, a 
mind to go there. 

Genitori, pl., pa- 

ts 


rents, 
Imbarazzo, embar- 

rassinent. 
Inchiostro, ink. 
Inquiehudine, trou- 

ble, care. 
Invotto packet, par- 


Ling a, tongue. 
zi hum. 


Lui, hum. 
Maestro di cas, 
house-ste ward. 


Maggivre, greater. 

Male, pein, sore- 
ness. 

Male i testa, head- 
ache. 

Merletto, lace. 


Migliore better. 
Minore, less. 


Moderazione, moder. 


ation. 
TGS ouer notte, rib- 


Naw 1 deny. 


Nemico, enemy. 
eine. nulla, no- 


Nola, ¢ ennui, weari- 


Notisia, information, 
advice, newa. 
Ordine, order. 
Ottenuto, obtained. 
Partire, to depart, 
Partenea, departure, 
Paura, fear. 
rind hePoly patience. 
Piacere, pleasure. 
» inercy, 
Po’ for poco, little. 
ah bids door- 
eeper, porter, 
Possitile, ronal bis: 
Posto, place, post, 
Poteva acrivere, 
could write. 
Potra andarvi, he 
will be able tu go 
there, 
Presto, soon, 
Precauzione, 
caution. 
Probabile, probable. 
Priudenza, —prud- 
ence, 
sion point, top, 


gua, picture. 

marndaztone, 
recommendation, 

Ragione, _— reason, 
right (aver raugto- 
ne, to be right). 


pre- 


EXERCISE 2%), 


Translate into English :— 
1. S4-i tu che cé-sa f-o db-bin? 2. Ab-bi pie-t& 


di me. 


4, A-vrd un ca-me-rié-re, 
ab-biaé-te a-vii-to tan-to da f4-re. 


fib-bia-mo bu6én con-cét-to di lui. 


pra-dén-za, non a-vré-sti tan-ti ne-mf{-ci. 


Servitd, 'the ner 
vants family es- 

coiatilahmnoat 

Sofferensa, patience. 

Soggesione, con- 
straint, awe, fear. 

Speransa, hope. 

SH esteem, re 


Stuf, atove, 

Tuccuino, pockets 
book, memoran- 
dum-book, 

Tanto da fare, 20 
much to do, 

Tanto, -a, so much, 
asmuch, so many, 
as many. 

Temperino, pem- 
knife. 

Tempo, time. 

Timor, fear. 

Torto, wrong (aver 
torto, to be wrong). 

Tosse, ‘cough. 

Vatuolo, amall-pox.. 

is to, pore: 

ta, visit 

Fun, liveliness. 

Vivere, to live. 

Voglta dandarvi, m 
inind tn go there. 

Vuole, he wanta or 
wishes. 


8. Bi-s6-gna che éb-bia-mo ti-na stti-fa. 
5. Non @ pos-si-bi-le che 


6. Vud-le che 
7. Se tu a-vés-nb 
8. Du-bi- 


té-te ch'f-o &b-bia a-vG-to ra-gié-ne? 9. Mi pé-re 


che tu &b-bi tér-to. 
ca, se non a-vés-se a-vi-to ne-mi{-ci. 
12. A-vrém-mo a-vi-to mag-giér 


un coc-chié-re. 


pia-cé-re, se l'a-vés-si-mo a-va-to dg-gi. 


10. A-vréb-be a-vui-to la cf-ri- 


1l. A-vré-te 


13. A-vréb- 


be pid cré-di-to, se a-vés-se mi-gliér con-dét-ta. 14. 


Pi-re che ab-bif-te mé-le di té-sta. 
co-rag-gio e pre-cau-zid-ne. 


bué-ne gam-be. 


18. A-vén-do é-gli tém-po, potra an-dér-vi. 


16. 


15, Ab-bid-te 
Bi-s6-gna a-vér 


17. Non né-go di a-vér-lo a-vi-to. 


19, A- 


vén-do é-gli a-vi-to m4-le a un df-to, non po-té-va 


scri-ve-re, 


— 


Caso, chance. 

Chi, who. 

Ch'io venirne 
a chiaro, that I 
should be able 
to come to the 
knowledge of it. 

gr aad: to hops 


Divarto, diferensa, 
difference. _ 


VOCABULARY. 


Droghiere, druggist, 
grocer, 

conse. 

uently,  there- 
ore, then 

Gente, opie: folk, 


Facesec parola, said 
aw 

Inctoore, engraver, 

Loro, them, 


Afodo, way, manner, 
means. 
Nessuno, none, not 


one, 
Persuadere, to per- 
suade, convince.- 
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EXERCISE 80. 


Translate into English ‘— 
1. C'S (or v'd, also éc-ci or év-vi, v’ha or hf&v-vi) 
qui wn qu&l-che in-ci-s6-re? 2. Non w, (or c’d) 


nes-sti-no (07 al-cfi-no). 


dd-e dro-ghié-ri. 


pre méj-ta gén-te. 7 


po-po-li. 
Non c’é vér-so. 


p&-ce. 


fu chi fa-cés-se pa-rd-la. 


3. Ci s6-no (or vi s6-no) 


4, Non cré-do che ve ne sf-a-no. 
S. Dié-ci &n-ni s6-no (vr fa). 6 V's (or c’d) sém- 


C’é-ra-no (or v’é-ra-no) de’ 
8. Non c’e mé-do di per-sua-dér-lo. 9. 


10 Din-que non c’é da spe-rdr 


11. Vi fu tra lé-ro chi dis-se. 
18. Non c’é c&-so ch'l-o 


p6s-sa ve-nir-ne in chié-ro. 


A long time, wn 
a tul-to. (pés-zo. 


ready, gid. 
‘Arrived. ar-ri-va-to 

(with esserr). 
As though, od-me se, 
At home, tn ci-sa. 
Before, a-vdn-tr. 
But, ma (or pe-ro) 
Country, — aura puet- 


gna. 
Courier, cor-rié re. 
Deceived, ede-lu-a, 
Diacourteousa, tr-cr- 
vi-le, 
sg i ati-met- 
0, 
Favourable, fu-vo- 
ré-vo-le. 
For this reason, 
per-clo. 
Gone,an-dd-to (with 
ughty man, ét- 
pér-do. 
Here, gut. 


VOCABULARY. 


Honoured, o-no-rd- 

ldoubt, du-bt-to., (ta. 

¥ suld, dis-ai, 

Wl, aon-ma-la-to, 

In the mouth, in 
boc -ert, (to, 


TIncautious, in-cau- * 


It, ne. 

Kind, w-mea-no. 
Last, acor-an, 

Liva, ul-ve-te, 
Merchant, mer-cadn- 


te. 
Monday, lu-ne-di, 
Never, mié-l, 
Old, vée-ch to, 
Or elas, poi-ched al- 
tri-mén-ti. 
Parents, ge-ni-td-rt, 
Paria, Pa-r-gi, 
Returned, ri-tor-na- 
to (with essore). 
Sunset, {/ tra-mon- 
tdr del so-le. 
Suspicious, so-spet- 
to~s0. 


EXERCISE 31. 


Translate into Italian :— 
1. Who has been here? 2. The brothers of the 
young merchant have been here to see whether you 


were at home. 


12. Non vi 


That you may never 
repent, af-A-ne 
dl non pen-tir-ve 
md-t. 

Sweet, pleasant, 
dél-ce pia-cé-vo-le. 

Theatre, ted-tro. 

There, vi. 

They asked ,do-man- 
dut-ro-no, 

They say, si di-ce 

Too credulous, trép- 
po cré«lu-lo 

To see, a ve-dé-re, 

Unless, pwr-che — 
mon. 

Weather, tém- 

When, quan-do. 

Where, dd-ve. 

Whether, se. 

Who, chi. 

them, con 
lé-ro. 

Word, pa-ré-la. 

Young, gid-va-ne. 


8. Where have they been? 4. They 


bave been a long time in the country. 5. When 
were thy parents with thy uncle? 


they had arrived there before sunset. 


6. Last Monday, 
7. I should 


have gone there with them if Ihad not been ill. 8. 
They say that the courier has already returned from 
Paris, but I doubt it, unless the weather has been 


favourable. 


9. They asked where you were. 


said that you were in the theatre. 


Affair, of-an. 
All that thou wish- 
ont, tut-to cid che 
mat, 


VOCABULARY. 


Good intention, 
budn —pro-po-ni- 
mén-lo 

Greater satiafaction, 
may-gidr sod-dis- 
Sa-sie-ne. 

He saya, di-ce. 

I do not think so, 
nol cré-do, 

doubt, ae bi-to. 

In an agreeable 
manner, ag-gra- 
de-vol-mén-te. 


10. I 


Indeed, tn r¥-ro, 
It, : oe the 


ver 
Itappears to me, si 


78. 
It will be necessary, 
E con-ver-7n. 
ourney, vide-gio. 
Just aoe, pbc'dn.st 


ledge, ne-ces-sd-ria 
co-gni-std-ne. 
New, nud-vo, 
No, non al-ct-no, ~<a 
fpuring non .be- 
ore the verb and 
alcwno in the place 
of no). 


No, 76. 

Nobody, RES-9K-NO. 

No longer, non pit 
putting non be- 
ore the verb and 
piu after it). 

ar a-dés-so {or 


ra). 
Patient, pa-zién-te, 


Peuknife, 
ri-no. 
Perseverance, 
BE rot 

y, if 
bll-mén-'e. aie 
ae tex re-go-ld-to 

ur.) Or rée-go- 
ie 


Bight : gid-ne 
t, ra- 
aver ragione, to 
a Sate 
Some(in the senseof 
several), al-cu-nt. 
Still, ma per-tan-to. 
Tailor, sar-td-re (or 
sar-to). 


2a. 
00- 


[stdn- 


EXERCISE 32. 


Translate into Italian :— 
1. Thou art right and he is wrong. 2. Thecount 


had much money, and now he is poor. 


Thunderstorm, tem. 
po-rda-ie, os 
To employ himself, 
d'oo-cw-pdr-et. 
7c omen this, a 
8. 
Biles dra doe a. 
bi-to da 
What, cid che, 
— because, per. 
Will bring it me, 
me lo por-te-ré, 
Will maintain, vé- 
lio-no 00-ste-né-re, 


rong, tér-to (aver 
torto, to be wrong). 


3. Why is 


he no longer rich? 4. Because he was not econo- 


mical. 


have a thunderstorm. 


5. I do not think so; we sball probably 
6. I shall have a new 


travelling-dress; the tailor will bring it me to- 
morrow. 7. Be patient, and thou wilt have all that 


thou wishest. 


%. It appears to me that thou hast 
no perseverance in thy good intentions. 


9. Some 


will maintain that he has not the necessary know- 


ledge. 
says. 


After, dié-po, 

A study of six 
months, sé-4 mé-si 
di stu-dio, 

To learn (be learnt), 
tm-pa-rd-re 

Blockhead,  stdl-to 
(or sciéc-co), 

Body, odr-po, 

Can, si pda-ra. 

Cannot even, non 
OAH-NO Nep-pu-re. 

Comfortably, —co- 
mo-da-men-te, 

Convince, per-swa- 
dé-re, 

Dollar, seu-do, 

Evident, e-t-dén-te. 

Fine environs, con- 


tér-no a-mé-no 
(plur ) 

Groater good = mi- 
gltor bésne. 

Here, mii. 


How Laser quan-ti, 
Hundred thousand, 
oén-to mi-la. 


VOCABULARY. 


Huygens, U-gé-nto. 

Infinite number, in- 
fi-ni-ta. 

Inhabitant, a-bi- 
tan-te. 

I should much like 
to know accurate. 
ly, vor-rf-4 bén aa- 
34-re dt pre-ct-so. 

It has struck, ed-no 
suo-nd-te. 

Just now, péic’dan-st 
(orin gue-sto pun- 

0 


to). 

Maintained,  sos-te- 
neve 

Maintains,  sas-tié- 
me, 

Men, ué-mi-ni. 

Mind, mén-te, f. 

Moon, lu-na, 

No, non. 

hate al di 

: i 


Olatinate, o-sti-na- 


to (or te-stdr-da). 
Once, u-na vil-ta. 


EXERCISE 33. 


Translate into Italian :— 
1. There is no means of convincing an obstinate 


10. 1 doubt whether he has had what he 


One, et. 

Pillceo phe: 8d-vio 
(or fi-/d-80-fo). 

Prospect, ve-du-ta 
(or pin-to dt vt- 
sta). 


Same person, mé- 
dé-st-mo. 


Sound, ad-no » a. 

Statue, etd-tua, 

Ten o'clock, le dié- 
ct 


Think, pén-sa-no. 
Three, tre. 
Will oppose, 
Oppose, s+ Op- 
n-go-no (dat, 
woald ball, orn te 
réb-be-ro 


Would give away, 
da-réb-be-ro, 


Written, serit-to. 
Very little, po-chiv- 
si-mo. 


blockhead. 2, There was once a philosopher who 
maintained that there is no greater good than a 
sound mind in a sound body. 3. Huygens maintains 
that there are inhabitants in the moon. 4. Are 
there fine environs and beautifal prospects here? 
5. There are many who think that the Italian 
language can be learnt in three months comfortably ; 


ITALIAN. 


' 


* and these same persons, after a study of six mouths, 
gannot even say: “I have written just now—It has 
struck ten o'clock just now—I should much like to 
know accurately,” etc. 





REGULAR VERBS, 


The termination of the Indefinite Mood, Present 
Tense, of all Italian verbs is the syllable -re. The 
vowel immediately preceding this syllable is the 
characteristic letter of each Italian verb, predominant 
in most of its tenses, and determining the conjugation 


to which it belongs. 


This vowel is in the first conju- 


gation a, as, a-md-re, to love ; in the second conjuga- 
tiun é, as, te-mé-re, to fear, or cré-de-re, to believe ; 
and in the third conjugation 7, as, sen-ti-re, to feel. 
Some of the verbs of the second conjugation have the 
accent on the last syllable but one, or the penultima, 
ns, te-mé-ve, to fear; sa-pé-re, to know; ve-dé-re, to 
see; vo-lé-re, to be willing, etc. 
the accent on the last ayllable but two, or the ante- 
penult, while the penultima is short (ere bré-re), as, 
cré-de-re, to believe; lég-ge-re, to read; per-de-re, 


to lose; 


vén-de-re, to sell, etc. 


The others have 


We recommend the pupil to commit to memory 


and conjugate as many verbs as possible. 


It will 


be the easiest and shortest way of mastering the 


language. 


Here are the conjugations of the regular 


verbs, with some additional forms or terminations. 


I. INDEFINITE MOOD. 


Am-are, to love. 


Avére am.dto, to 
have loved. 


ed Rare or 
ram-ére, 
6 hed ut to love. 


Am-4nte, loving 


Am.-ato, loved. 
Am-ando, loving. 


Avéndo aim-ato, 
Raving loved. 


Avténdo ad am-ére, 
or esaéndo per 
am - are being 
about to jove. - 


Present Tense. 
Tem-ére, to fear. 


Past Tense. 


Avér tem-tto, to 


have feared, 
Future Tense. 


Avére a tein-ére, or 
per tem- 
ére, to be about to 


é@gsere 


fear. 


Present Participle,® 


Tem-énte, fearing. 


Past Partictple. 
Tein-uto, feared. 

Present Gerund.® 
Tem-éndo, fearing. 


Past Gerund. 


Avéndo — tem-ito, 
having feared 


Future Cerund. 


Avéndo a tém-ere, 


Sent-ire, to feel! 


Avér sent-ito, to 
have felt. 


as a sent-ire, or 
raent-ire, 


nytt out to feel. 


Sent-é@nte, or senzi- 
énte, feeling. 


Sent-ito, felt. 
Bent-éndo, feeling 


Avéndo _ sent-ito, 
having felt 


Avéndo a sent-ire, 
cr erséndo re 
sent-ire, be 
about to feel. 


II. INDICATIVE MOOD. 


Sing. hn I love. 
mi. 
-ma. 
Plur, Am-iimo, 
Tees. 


Present Tense. 
Tém-o, I fear. 
Tém-i. 

Té-me. 
Tem-iamo. 
Tem-éte. 


Sént-o, J feel. 
Bént-i. 
Hént-e. 
Bent-iAmo. 
Sent-ite. 
Sént-one. 


Sing. 


Plur. 


Sing. 


Plur 


Suny, 


Plur, 


Sty 


Plur, 


Si ng. 


Plur. 


Sing 


Plur. 


Sing, 


Plur. 


Sing. 
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Imperfect Tense. 
Amé-va, or Temé-va, or temé- Sent-iva, “or sent- 
amévo, Jf vo, or teméa, J ivo, 7 ft. 
loved, feared. 
Ama-vi Temé-vi. Bent-fvi, 
Améa-ra, Temé-va or temé-a. Sent-iva, 
Ama-vamo. Teme-vamo. Sent-ivamo. 
Ama-vite. Teme-vate. Sent-ivéte, 
Amaé-vano. Temé-vano, ortemé- Sent-ivano, 
ano. 
Indeterminate Preterite® 
Amé-i, loved. Temé-i, or temé-tti,? Senti-i, J fale. 
1 feared, 
Ama-sti, Teiné-sti, Senti-sti. 
Amo. Teme, or temé-tte. Sent. 
Ama-mmo. Teme-mnmo, Senti-mmo, 
Ama-ste. Teme-ste, Senti ste. 
Ama-rono, Teme-rono, or temé-  Senti-rono. 
ttero. 
Determinate Preterite. 
Hs am-ato, J H6é tem-uto, J have H6 aent-ito, J have 
have loved. feared, Jelt. 
Hai am-ato. Hui tem-uto. Hai se nt-ito, 
Ha am-ato. Ha tem-uto. Ha sent-ito. 
yt am- Abbiamo tem-dto. Abblamo sent-fto. 
to 
Avéte am-Ato, Avete tem-nuto, Avéte sent-ito, 
Hanno am Hanno tem-uto, Hanno sent-ito. 
ato. 


Indeterminate Plaperfeet, 


AVévaAM-AfO, ASeVA tem-uto, 


T had loved, 


Avevi am-nto. 


AVE\a  am- 
Ato. 

Avevamoam- 
ato, 


Avevate am- 
nt. 

AVecVvano am, 
ato. 


Evbi am-ato, 
I had loved. 
Aveésti 
ata, 


Ebbe am-ato. 
Avémmo am- 


am- 


Amer-6, I 
shall love. 
Amer-al, 
Amer-a. 
Amer-émo. 
Amer-éte, 
Amer-anno, 


Avro am-ato, 
I shall have 
lowed. 

Avrai am-ato 

Avra am-ato. 

Avrémo am- 
ato. 

Avreéte 
ato. 

Avranno am- 
ato 


am. 


Ameré.i, or 
ameria, f 
should love. 

Ameré-sti. 

Ameré-bbe or 
ameria, 


had feared 
Aver) tem-uta, 
Aveva tem-uto 
Avevaino tem-uto. 
Avevute tem-uto, 


Avevano temietite 


I Avéva acnt-ito, J 


ad felt, 
Aveévi sent-f{to. 
Aveva sent-ito. 
Avevamo sent-Ito. 
Avevata seut-ito, 


Avévano sent-ito. 


Determinate Pluperfert. 


Bobi tem-uto, J Aad 
red, 
Avesti tem-ute., 


bbe tein-uto 
Avémmo tem-ulo. 


Aveste tem-uto. 
Ebero tem uto 


Future 

Temer-d, I 
Sear. 

Temer-di. 
Temer-a. 
Temer-émo. 
Temer-éte. 
Temer-anno, 


shall 


Future Perfect, 
Avro tem-uto, 7 


shall have feared. 
Avrnai tem-tito. 
Avra tem-tito. 
Avrémo tem-tto. 
Avréte tem.-uto, 
Avrianno tem-uts. 


Conditional Present. 


Temeré-j or teme- 
ria, I should fear, 


Temere-sti. 
Temert- bbe or te- 


er nent-(to, J had 
alt, 
Avestl sent-ito, 


Elbe sent-ita, 
Avémmo eent-ito, 


Avéste sent-ito, 
Ebbero sent-ito. 


Hentir-0, J shall feel. 


Sentir-al. 
Sentir-d, 
Hentir-4mo. 
Be n ti tT éte, 
Sentir-anno. 


Avro sent-ito, J 
shall have felt. 


Avrai sent-(to. 
Avra seut-ito. 
Avrémo sent-ito, 
Avréte sent-ito. 


Avranno sent-ito. 

Bentiré-{, or sent- 
iris, should 
Jeel. 

Sentiré-sti. 

Hentiré-bhe, or sent- 
iria. 


b 


15€ 


Plier. Ameré-mmo. 
Ameré-ste. 
Aineré-bbero, 

or ameria- 
nO. 


Ging. Avréiam-ato, 
I should 


have loved. 
aa hah am- 


Atrabbo am.- 

to 

Plur. Avrémmoam- 
Avréste 


Ato 
Avrébbero 
ain-ato. 


am- 


III. 


love 

Non am-dre 
dm-i, do nut 
thou love 


O% i 

Plur. Am-idmo. 
m-dte. 
r-duo. 


Ht . Am-a, 
i thou. 


THE 


Conditional Present. 


Temere-mmo. 

Temeré-ste. 

Temeré -bbero, or 
temeriauy. 


Conditional Past. 


Avréi tem-tito, J 
should have feared. 


Avrésti tem-tito. 
Avrébbe teim-uto, 
Avrémmo temu-to. 
Avréste tem-uto. 
Avribbero tem-ato. 


Sentird-mmo. 

Sentiré-ste. 

Sentiré-bbero, or 
ach no. 


Avréi sent-fto, J 
should have felt. 


Avrésti sent-tto. 
Avrébbe sent-ito, 
Avrémmo sent-ito. 
Avréste sent-ito. 
Avrébbero sent-ito. 


IMPERATIVE MOOD.! 


Tém-i, fear thou, 


Non tem-ére tém-a, 
do not thou fear. 


Tem-lamo. 
Tem-éte. 
Tem-ano, 


Sént-i, feel thou. 


Non sent-fre sént-a, 
do not thou feel, 


Sent-iamo. 
Sent-ite. 
Sént-ano. 


1V. SUBJUNCTIVE MOUD.*® 


Sing. Am, I may 


be 
mii, 
Plur, Am-ddmo. 
Am -late. 
m-ino. 


Sing. Amaeausi, TJ 
might love, 
Ama-sal. 
Amaé-sue, 
Plur. Amé-ssimo. 
Aia-sta. 
Amia-saero. 


Sing. Abbia am-dto 
Bok have 
red, 
Abul or abbia 
AM-Rto, 
Abbia am.dto 
Plur. tne ali: 


Abnilte am- 
Ato. 


Abbiano an. 

ato. 
Sing. Avessi — am- 
ato, J might 
Y have loved, 
sar a an 
ae one 
Plur. Avéssimoamn- 

tto. 
Avéste am- 

ato. 
Avéssero am- 

ato. 


Present Tense. 
Tém-a, J may fear, 
Tém-a. 

Tém-a, 
Tem-idamo, 
Tem-late. 
Téni-ano. 
Imperfect Tense, 


Temé-ssl, I might 
Sear. 
Temé-asi, 
Teme ase. 
Temé-ssimo. 
Temeé-ste. 
Teme-nsero, 
Terfect Tense. 
Abbia tem-uto, J 
auey hare feared 


Abb: or abbia tem- 
nto, 

Abia team-uto, 

Abbidino tenr-uto, 

Abbiate tetsetuto. 


Abbiano ten-uto. 


Plape fo t Tense. 


Avesx temu-to, J 
might have feared, 


Avessi tem-uto, 
Avesse tem-uto. 
Atcaaimeo tem-uto, 
Aveste tem-uto. 


Av essero tem-uito, 


Sént-a, I may feel. 
Rént-a. 

Sént-a. 
Sent-iamo. 


Sent-idte. 
Bént-ano. 


Sent-issl, ZI might 
feel. , "i 


Sent-issi. 
Sent-isse. 
Sent-issimo, 


Sent-iste. 
Sent-lasero. 


Abbia sent-ito, I 
may have felt. 


Abbi or Abbia sent- 
t 


Ito. 
Abbia sent-ito. 
Abbiamo sent-ito. 


Abbiate sent-ito. 
Abbviano sent-{to. 


Avéssi sent-ita, J 
might hare feit. 


Avéssi sent-ito. 
Avéasse sent-ito, 
Avessimo sent-ito. 
Avéste sent-ito. 


Avéssero sent-ito, 


* All Italian verbs in this tense are conjugated like the 


model verbs. 


NEW POPULAR EDUCATOR. 


+ 


KEY TO EXERCISES. 


* Ex. 25.—1. Amo { miei fratelli e le mte sorelle. 2. Amo™ 
anche { miei cuginie le mie cugine. 3. Ho ricevuto due pomi 
(mele) e quattro pere da questo giardiniere. 4. Le mie ciriege 
sono bellissime. 6 Hai tu adacquatoituoi fiorl. 6. I tuot 
fratelli hanno comperato due cani che sono molto fedeli. 7, 
Le mie sorelle hanno ricevuto due gatti da nostro gio; ne sono 
contentissime. 8. Le nostre sorelle sono partite questo setti- 
mana e nostra macre 6 molto trista. 9. I tuoi fratelli hanno 
ricevuto due toccalapis da mio cugino; eglino sono { suoi 
amici. 10. Ho comperato a Milano quattro specchi per le mie 
cugine. 11. Mia zia ha mandato sua figlia a Roma, 


Ex. 26.—1. Adesso abblamo continuamente belle giornate. 
2. Egli aveva l’anno scorso un gran giardino fuor di citta, nel 
quale trovansi bei florie begli alberi fruttiferi. 8. Quel libro 
tratta della vita di Santo Stefano e di San Giorgio, ed in 
questo vi sono spicgazioni d‘alcuni passi dalle epistole di San 
Paolo e di San Pietro. 4. Teodosio il Grande mori a Milano 
pella braccia di Sant’ Ambrogio. 5. Quello scritto contiene 
un bel pensicro sui vantaggi del commercio. 6. In questo 
affare bisogna avere gran circospezione e gran coraggio. 7, 
Demostene era un grand’ oratore greco, 8 Egli é¢ un buon 
giovane, e ha una granu disposizione d'imparar tutto facilmente. 
9. Le perle, piccole o grandi, crescono in conchiglie, ed { coralli 
in mare in forma di arboscelli. 10. Goffredo ha una gran 
provigione di vino ungherese ed austriaco. 


MINERALOGY.—I. 
DEFINITION OF A MINERAL—PHYSICAL PROPERTIES 
OF MINERALS—CRYSTALLIBATION. 
MINERALOGY is the science of minerals, and the 
various definitions of the term mineral may be all 
summed up in a few words, as including all natural, 
homogencous, inorganic substances. By the term 
natural, as opposed to artificial, we exclude from 
the definition compounds made in the laboratory 
of the chemist, though in their form, optical 
characters, and other physical properties, no less 
than in their chemical features, these substances 
may throw much light on those resulting from the 
processes in Nature’s laboratory. By the term 
homogeneous we imply that the whole of a mineral 
has one definite and uniform chemical composition, 
though variable traces of other substances may 
be occasionally present as impurities, The homo- 
geneous Character of minerals can thus be generally 
expressed by a chemical formula, and the processes 
of chemical analysis afford one of the chief methods 
of identifying minerals. This term excludes from 
the consideration of the mineralogist such rocks as 
granite or gneiss which, being made up of crystals 
of several distinct minerals, are by no means 
homogeneous, Other rocks, such as white marble 
or quartzite, which are entirely composed of one 
mineral substance, may be looked upon simply as 
massive modes of occurrence of such minerals. 
By the term inergantc we exclude such substances 
as pearl, amber, or coal, which are in structure, as 


MINERALOGY. 


well as in composition, of directly animal or 
vegetable origin. 

Another definition describes a mineral as “an 
inorganic substance formed in the earth, possessing 
a definite chemical compositian and a definite 
geometrical shape.” This last character of definite 
geometrical shape is, however, not true of all 
minerals, whilst most minerals, though sometimes 
occurring in crystals, also occur in non-crystalline, 
indefinite, and ungeometrical shapes. Nevertheless, 
in conjunction with chemical analysis, crystallo- 
graphy, as the study of these definite geometrical 
forms or crystals is termed, affords the chief means 
of determining minerals. As there is often a close 
but practically unexplained connection between 
certain groups of compounds and certain groups of 
forms, though we classify minerals mainly upon a 
chemical system, this will be often found to cor- 
respond to a grouping based upon crystallisation. 

We cannot here enter into details as to the 
chemical analysis of minerals, much of which has 
already been described in the lessons on Chemistry ; 
but we may give a few of the leading principles. 

The chemical characters of minerals are examined 
either by treatment with acids or in solutions, in 
the wet way, as it is termed; or in the dry way, by 
fusion, especially in the blow-pipe flame. The 
latter is the process generally adopted by the 
mineralogist in his first attempts at the rough or 
approximate identification of a specimen. 

The chief indications afforded by examination in 
the wet way are the following :— 

If a mineral effervesces on being treated with 
vinegar or dilute hydrochloric acid (HC)),* cither 
cold or hot, giving off fumes which can be identified 
as carbon-dioxide (CQ,), it is a carbonate. 

If on the addition of strong sulphuric acid 
(H,SO,) fumes are given off which will corrode the 
surface of a sheet of glass, they indicate a fluoride ; 
non-corrosive fumes indicating a nitrate. 

If the mineral, on being heated in strong acid, 
becomes gelatinous, it is a silicate belonging to a 
group known as zeolites. 

If a mineral be dissolved, and a little silver- 
nitrate (AgNO;) added to the solution, a white 
precipitate will be silver-chloride (AgC1) and will 
indicate a chloride. a yellow one will be silver- 
phosphate and will indicate a phosphate. A dense 
white precipitate on the addition of barium-chloride 
(BaCl,) will ‘be barium-sulphate (BaSO,), and will 
indicate a sulphate. 

The blow-pipe produces a steady continuous blast 
with the flame of a Bunsen burner, candle, or lamp. 
Two kinds of flame are produced : a short bright yel- 
low flame, the reducing flame or inner flame, abbre- 

* See Chemistry lessons. 
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viated as R.F. or I.F., because substances brought 
within it are deprived of oxygen or reduced ; and a 
longer, blue flame, the ouzer or oxidising Name (O.F.), 
produced by a stronger blast, which oxidises sub- 
stances. 

Part of the substahce to be examined (or assay, 
as it is termed) not exceeding a fifth or sixth part 
of all that is available for analysis, should first be 
heated in glass tubes open at both ends or at one 
end only. With the open tube volatile substances, 
such as ammonia, sulphur, selenium, arsenic, or 
antimony, if present, may be recognised by their 
characteristic odours; the presence of water may 
be detected by the condensation of steam on 
the glass; alkalies, such as soda or potash, will 
cause this condensed moisture to turn red litmus- 
paper blue, and acids conversely will turn the blue 
paper red; and oxides may be deposited on the 
tube. In the closed tube mercury, arsenic, or 
antimony will form sublimates or mirrors, being 
vaporised and redeposited on the cooler part of the 
inside of the tube. 

Another portion of the assay may then be held 
in the blow-pipe flame by platinum.tipped forceps, 
provided it does not contain iron, lead, antimeny, or 
any other substance that when heated would unite 
with the platinum as an alloy. The comparative 
ease or difficulty in fusing the assay, and the colour 
it gives to the flame, are then to be noted. Von 
Kobell drew up a scale of fusibility consisting of 
six minerals for comparison, viz., 1, antimonite, the 
most fusible, melting in acandle flame ; 2, natrolite, 
which may be rounded at the edges when in thin 
splinters; 3, almandine-garnet, fusible before the 
blowpipe; 4, actinolite, only fusible in thin splinters ; 
5, orthoclase, fusible with difficulty, or can be 
rounded at the edges; and 6, bronzite, very in- 
fusible. A yellow flame indicates the presence of 
sodium; reddish-yellow, of calcium; violet, of 
potassium ; carmine, of strontium or lithinm ; green, 
generally of copper-oxide, barium, or a phosphate ; 
and blue, generally of sulphur, arsenic, antimony, 
lead, or copper. The yellow colouration by sodium 
is so universal and overpowering thut the flame 
should be examined through a piece of cobalt-blue 
glass, which eliminates this colour, and will make 
the violet due to potassium visible. 

A third portion of the assay should next 
be powdered, placed in a small hollow, scooped 
out in a stick of charcoal, preferably beech- 
charcoal, and held in front of the oxidising flame. 
Decrepitation, or crackling, will then indicate 
the presence of watcr, of common salt (NaCl), or 
of some other chloride ; deflagration, or flaring, will 
indicate nitrates or chlorates. If the assay melts 
readily or sinks into the charcoal it indicates some 
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salt of one of the alkaline or earthy metals. If a 
white residue, or areola, remains as an incrustation 
round the hollow in the charcoal a drop of a solu- 
tion of cobalt-nitrate should be added, and the 
flame again applied. A green colour will then in- 
dicate zinc-oxide ; a blue one, alumina ; and a pink, 
magnesia; whilst if the areola glows intensely and 
is not coloured by the cobalt, it is probably lime or 
strontium. If the residue be not white, a little 
sodium-carbonate (NagCO,) may be added as a 
Aum, to aid, that is, in the fusion of the assay, which 





Fig. 1.—Draanam To ILLUSTRATE THE INDEX oF REFRACTION. 


ad, Burface of refracting substance ; cd, perpendicular to that 
surface; IO, incident ray ; RO, refracted ray. 
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should then be reheated in the inner or reducing 
flame, when a metallic bead will generally be pro- 
duced. Effervescence during this fusion probably 
indicates silica (SiO,). 

Two other fluxes commonly employed are 
borax (Na,B,O, + 10H,O) and microcosmic salt 
or hydrogen - sodium - ammonium - phosphate 
(HNaNH,PO, + 4H,O), which are made into 
small colourless beads in loops of platinum 
wire and yield characteristically coloured oxides 
and phosphates on being reheated with some 
of the powdered assay. The wire should be twisted 
into a loop less than an eighth of an inch across, 
heated, dipped into powdered borax or microcosmic 
salt, held again in the flame until a clear bead is 
formed, then dipped while hot into the powdered 
assay, and heated first before the outer flame and 
then in the inner one, its colour when hot and on 
cooling being noted on each occasion. Metals may 
separate out pure in borax in the reducing flame. 
A blue borax bead in both flames indicates cobalt ; 
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& green one, chromium. A green one oooling to 
blue before the oxidising flame and becoming re@ 
and opague in the inner flame indicates copper ; 
a reddish-yellow one similarly becoming bottle- 
green shows iron; and a violet one becoming 
colourless, manganese. Silica does not fuse in 
microcosmic salt, but remains in the bead un- 
changed. Oxides of iron with this flux are reddish, 
both hot and cold, in both flames. 

Besides their chemical characteristics, minerals 
present various other physical properties which 
may be classified into— 


Properties dependent upon light. 
heat-conductivity, 
electricity. 
magnetimin. 

the state of aggregation. 
hardness, 

apecific gravity. 
toneh, 

odour, 

i » taste, 

form 

cleavage. 


12. e . ; 
The chief optical characters of minerals, or those 
dependent upon light, are transparency, refraction, 
polarisation, lustre, colour, streak. and phosphor- 
escence. These depend. partly upon the trans- 
mission and partly upon the reflection of light. 

Transparency, or Giaphaneity (Greek 3d, dia, 
through; galvw, phaind, I appear), the power of 
transmitting light, is distinguished under five 
degrees :— 

1. Transparent, when the outline of objects may 
be seen through the mineral, as in rock-crystal, 
selenite, or Iceland spar. 

2. Semi-transparent, when they are indistinct. 

3. Translwoent, when light is transmitted, but 
outlines are indistinguishable. 

4, Sub-translucent, when light can only be seen 
through very thin portions, as in gold, hematite, etc. 

5. Opaque, when no light 1s transmitted, as in 
magnetite. 

Light, in passing from one medium to another, 
as from air into water or crystal, is bent out of its 
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Fig. 2.—ToURMALINE PLATES FOR POLARISING. 
a, With parallel axes; ploy tonatey c, in an intermediate 
position. 


course or refracted. The degree to which this 
occurs is known as the index of refraction for the 
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particular substance. It is the sine of the angle 
by an incident ray of light with a per- 
pendicular to the surface on which it falls, divided 
by the sine of the angle made by the refracted ray 
s with that perpen- 
dicular (see lessons 
in Plane Trigono- 
metry),and is repre- 
sented by the Greek 
letter » asa symbol. 
Thus, the index of 
refraction in fluor 
spar is 1:4, that of 
rock-salt 1:56, and 
that of garnet 1:8, 
whilst in diamond 
w= 2-4 (Fig. 1). 
Light pass- 
ing through '¥ 
non-crystalline 
substances such 
as glass, or through 
substances crystal- 
lising in what we 
shall presently see 
is termed the Cubic 
system, as do the 
four minerals just mentioned, is all equally refracted, 
for which reason such substances are termed singly- 
refracting or isotropic (Greek {eos, iws, equal ; rpére, 
trip, I turn). Crystalline substances belonging to 
any other system are doubly-refracting or anisotropic 
(Greek prefix ay-, an-, not), that is they split up an 


represented by the symbol w’. Iceland spar, the 


pure transparent and colourless form of the mineral 
calcite (CaCO,), has its two refracted rays so widely 
divergent that two distinct images of an object 

















Fig. 8.—NICOL's PRIsM 
SI, Incident ray of hight; JO, ordi- 
nary refra ray ; JE, extraordi- 
» nary ray; abed, surface where the 
hie re-united with Canada 


Fig. 5.—BAaLaxcr ror Dererminina Speciric Gravirims. 


can be seen through it, and it is, therefore, often 
known as doubly refracting spar, but it must be 
remembered that all other minerals crystallising in 
any system except the Cubic share this character 
in some respect. In Iceland spar y= 1°67, 
w== 1:49; in quarts » = 1-547, yw’ = 1°556, and in 
crocoisite, a lead-chromate (PbCr,0,), wu == 2°8, wi’ == 
2'97. If we look at any object through any of the 





CUT PERPENDICULARLY TO THE 


Fig. ¢.—Ruvos axp Crossms vomMEp my Potariszo LIGHT Passino THROVOR 4 Section or a Umraxan Carvera 


incident ray of light into two rays, which are un- 
equally refracted, and in different planes. These 
are termed the ordinary and the extraordinary 
ray, and the index of refraction of the latter is 
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faces of a rhombohedral crystal of Iceland spar, 
it will appear double; but there is one direction in 
which this will not occur, which is that of the 
principal axis of the crystal, the line joining ite 
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two similar solid angles. If, then, we grind down 
and polish these two angles, we can see the object 
singly through the crystal. This direction is 
termed the axis of single refraction or optic axis, and 
crystals having only one such direction of single 
refraction are called uziaral. This is the case with 
all crystals belonging to what are known as the 
Rhombohedral or Hexagonal and the Pyramidal or 
Tetragonal systems, and in these systems the optic 
axis is always the chief axis of symmetry in the 
form—as, for instance, the long axis of the hexa- 
gonal prism of quartz, beryl, tourmaline, or apatite. 
Crystals belonging to the Prismatic, Oblique, and 
Anorthic systems have two optic axes, and are 
therefore called diaral. 

Ordinary light, as has been shown in the lessons 
on Light, consists of waves of ether taking place 
in various planes intersecting in one line, the 
direction of the ray; but when light is reflected at 
a certain angle or passes through certain substances, 
its vibrations or waves are all reduced to one plane, 
and are then said to be polarised. The instrument 
by which this change in the character of light is 
brought about is called a polariser. As the action 
of the polariser may be explained as intercepting 
all light except that vibrating in one particular 
plane, a second polarising apparatus will show the 
light to be polarised by entirely intercepting all 
that passes the first if the two are at right angles. 
A slice of some polarising mineral placed between 
the two instruments, by deflecting the ray of 
polarised light which has passed through the one 
instrument, causes it to fall upon the other 
instrument at a different angle, so that the light is 
not all intercepted. For this reason the second in- 
strument is called an analyser. The simplest polari- 
scope is the tourmaline pincette, which consists 
of two plates of the mineral tourmaline (Fig. 2) 
cut parallel to the principal axis of the crystal and 
mounted as a apring pincette with milled heads to 
rotate them. So long as their principal axes are 
parallel (Fig. 24) they transmit light freely ; but 
if at right angles (Fig. 2B), no light is transmitted 
unless some polarising substance be interposed. As 
plates of tourmaline are often dark-coloured, so as 
to transmit but little light, a pair of instruments 
known, from the name of the inventor, as Nicol’s 
prisms, are commonly used instead. A Nicol's 
prism (Fig. 3) consists of a rhombohedral prism of 
Iceland spar bisected along a plane passing through 
its obtuse angles, the cut surfaces being polished 
and re-united with Canada balsam. As the index 
of refraction of this substance is intermediate 
between that of the ordinary and that of the extra- 
ordinary ray in Iceland spar, the ordinary ray is 
entirely reflected within the prism, the extra- 
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ordinary ray alone emerging, in a polarised 
condition. « 

Polarised light passing through a section of a 
unijaxal crystal cut perpendicular to the optic axis 
exhibits a series of coloured concentric rings 
traversed by asymmetrical cross of light or shadow 
corresponding to the planes of vibration of the 
polariser and the analyser (Fig. 4). Similarly, 
crystals belonging to the Prismatic system exhibit 
two sets of rings symmetrically arranged round two 
brushes as figures of eight ; Oblique crystals exhibit 
two dissimilar sets of rings ; and Anorthic crystals 
two dissimilar sets divided into four unsymmetrica} 
quadrants by the brushes. 

The lustre of minerals varies in degree according 
to their reflective power, and varies in kind accord- 
ing to their structure, transparency, and refractive 
power. There are five possible degrees of each 
kind of lustre :—viz. (1) dull, when scarcely any 
white light is reflected, as in ochre; (2) glimmer- 
ing, when light is faintly reflected, as in flint; (3) 
glistening, when there is a general surface reflec- 
tion, as in mica; (4) shining, when an ill-defined 
image is reflected, as in celestine; and (5) splend- 
ent, when a well-defined one is produced, as in 
specular hematite and some pyrite. The kinds of 
lustre are six in number ‘—viz. (1) silky, accompany- 
ing fibrous structure, as in the form of gypsum 
known as satin spar; (2) pearly, occurring on faces 
of perfect cleavage, as in mica, selenite, and other 
minerals that are silky when fibrous (this is the 
lustre which renders of such value the nacre with 
which many molluscs line their shells. When a 
grain of sand or some other foreign substance finds 
its way within the shell, the animal, to allay the 
irritation, coats the intrusive grain with its 
beautiful polish. The reason the nacre possesses 
the pearly lustre arises from the fact that the 
creature deposits the substance in fine layers; the 
light reflected from their edges being in a condition 
to “ interfere,” as in the case of iridescence. That 
the play of colours is entirely due to this may 
readily be proved by pressing against the mother- 
of-pearl a piece of white wax, and it will be found 
that the wax now exhibits the colours. But the 
term pearly is generally applied to minerals having 
the appearance of nacre without the colour); (3) 
vitreous or glassy, in substances whose indices of 
refraction range from 1:3 to 1:8, as ice, fluor, glass, 
quartz, rock-salt, Iceland spar, and sapphire ; (4) 
resinous, in translucent minerals when yp is between 
1:7 and 1:9, as garnet; (5) adamantine, when » is 
between 1:9 and 2°5, as diamond, blende, and 
crocoisite ; and (6) metallic, in opaque minerals’ 
whose index exceeds 2°5, as galena and pyrites. 

, The external colowr of minerals is so variable a 
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sharacter, even within the limits of single species, 
as to be of little discriminative value. Sapphire, 
for instance (Al,Os), occurs colourless (luz sap- 
phire), blue, red (oriental ruby), purple (oriental 





Fig. 6. 


amethyst), and other colours; and both fluor and 
rock-salt may similarly be colourless, violet, blue, 
green, yellow, orange, or pink. Some crystals of 
tourmaline are red for half their length, and green 
for the other half. The streak, or colour of a 
mineral when abraded or in powder is, however, 
of considerable importance ; thus hematite (Fe,0s) 
18 distinguished from limonite (2Fe,03+3H,O) by 
its streak being red instead of brown. Metallic 
minerals generally have a dark streak ; non-metallic 
ones, a streak lighter than their colour The streak 
of minerals is obtained by rubbing them on slate or 
unglazed porcelain or scratching them with a file. 
A play of colours is the appearance of rainbow- 
like hues within a mineral as it is rapidly turned, 
4s in diamond and opal. It is due to unequal re- 
fraction of the waves of light. A change of colours 
1g the slower succession of colours as the mineral 
is turned, as in labradorite. It seems entirely due 
to the presence of included fibres. Opalescence is 
& pearly reflection from the interior of the specimea, 
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as in catseye. Iridescence is the display of 
rainbow-like colours within a mineral owing to 
internal flaws and the “interference” of the two 
sets of light-waves from the slightly separated 
surfaces. It is common in quartz. TZarnish is 
any surface-colouration, distinct froin that of 
the interior of the specimen, resulting from 
decay or ‘ weathering” on exposure, Tarnish 
is often irised from the separation of a thin 
surface film, as in window-glass exposed to 
the ammoniacal fumes in stables, in some coal, 
known as peacock-coal, and in some chalcopyrite, 
known as peacock-copper. Dichroism, trichroiam, 
or pleochroism (Greek wAdiwy, plein, many; xpéa, 
chroia, colours) is the transmission by certain 
doubly-refracting minerals of variously coloured 
light in two or three different directions, as in 
tourmaline, and in the aluminium-magnesium- 
silicate known as iolite or dichroite. Fluorescence 
is the exhibition by a mineral of one colour by 
reflected, and another by transmitted light, as ina 
green variety of fluor, owing to a retardation of the 
waves of light; and phosphorescence, or the giving 
out light in the dark, seems to be a closely related 
phenomenon Fluor, diamond, apatite, dolomite, 
and calcite are known as pyro-phosphoric as they 
phosphoresce when heated or when electrified ;' 
fluor, diamond, calcite, and gypsum are helio- 
phosphoric, as they phosphoresce after exposure to 
sunlight ; and quartz, blende, calcite, and dolo-’ 
mite may be termed trita-phosphoric, as they do so 
when rubbed, scratched, or hammered 

The thermal and electrical characters of 
minerals, like their optical properties, are closely 
connected with their crystalline form, Crystals 
belonging to the Cubic system (isotropic) conduct 
heat and electricity, as they do light, equally in alt 
directions Rhombohedral and pysrainidal crystals 
(uniaxal) conduct most readily in the direction of 
their chief axis of symmetry or optic axis; whilst 
other crystals (binxal) may when heated expand 
unequally in three perpendicular directions. Elec- 
tricity may be produced in many minerals by 
friction; in some by heat ; and in calcite, by pres- 
sure. Sulphur and diamond become positively 
electric on friction; nitre, fluor, and apatite, 
negatively. Tourmaline, topaz, and boracite are 
vyro-electric and exhibit polarity, their .various 
edges and angles becoming charged with opposite 
electrical characters as they are heated, and revers- 
ing their action as they cool. This is mainly the 
case with what are known as hemihedral crystals 
(Greek tyus-, hémt, half; pa, hédra, a basis), in 
which one half of the faces are differently modified 
from the other half. 

Magnetism is chiefly exhibited by fron-ores such’ 
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as magnetite or lodestone (Fe,0,). Ores of manga- 
nese, nickel, and cobalt are less magnetic, but 
attract a magnetic needle. Chalybite (FeCO,) 
becomes magnetic on heating. Gold, silver, 
copper, mercury, lead, and tin, are examples of 
dtamaynetism, being repelled by either pole of a 
magnet. ‘The property is seldom of use in dis- 
crimination. 

The characters which minerals exhibit dependent 
on their state of aggregation are (1) molecular 
rigidity ; whether gaseous, as in volcanic exhala- 
tions; liquid, as in water, mercury, and naphtha; 
or solid; (2) tenacity, embracing (a) sectility, or 
capability of being cut, as in copper, graphite, 
selenite, and steatite; (b) malleability, or capa- 
bility of being beaten into foil, as in gold, silver, 
copper, tin, lead, platinum, etc.; (¢) ductility, or 
capability of being drawn out into wire, as in 
silver and copper more especially ; (d@) flewidility, 
the property of bertding, as in talc; (c) elasticity, 
that of springing back after being bent, as in 
mica; and (f) brittleness, or breaking with ease 
into fragments, as in tourmaline and fluor; (3) 
Sracture ; and (4) hardness. 

The surfaces of fracture are sometimes character- 
istic, especially the Aackly fracture of cast-iron or 
other metals, rough with small projecting points, 
the aplintery fracture of chert, hypersthene, or 
chlorite, resembling that of wood, and the oon- 
oheidal fracture, with shell-like concentric curves, 
as in quartz, flint, glass, etc. 

The relative hardness of minerals is most useful 
in determining them. Kirwan was the first to 
arrange the table or scale now universally adopted ; 
which is known by the name of Von Mohs’ scale of 
hardness, that mineralogist having given the idea 
most publicity. 

1. Talo, can be cut with the thumb-nail. 

2. Rock-salt or selenite, can be just scratched 
with the nail or cut by a piece of copper. 

8. Calcite, scratches, and is scratched by, copper. 

4. Fluor, is not soratohed by copper, but will not 
scratch glass. 

5. Apatite, slightly soratches the softer kinds of 
glass, but is easily scratched by a knife. 

6. Orthoclase-felspar, scratches glass easily, and 
can only be scratched by a good knife. 

7. Quarts, can be scratched by a steel file. 

8. Topas. 

9. Sapphire or corundum. 

10. Diamond. 

The pure crystalline variety of each mineral 
ig taken as the type. That mineral which will 
sotatch another is the harder of the two, so that 
by trying a mineral with the minerals named 
on the list, its relative hardness may at once 
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be determined, and at least it may be pronounced 


what it is not. A good way to try the hardness af™ 


two minerals is to draw a file across them, and the 
way in which each is affected by the file will at 
once indicate their relative hardnesses. In the 
description of minerals, hardness is often abbrevi- 
ated into H, and specific gravity into G. 

The specific gravity of a mineral is its weight as 
compared with that of an equal bulk of distilled 
water at a temperature of 60° Fahr., which is taken 
asa standard. It 
the mineral to one e of a balance by a hair, 
and then weighing it as-it is immersed in a glass 
of water beneath the scale (Fig. 5). Subtract this 
weight from the ordinary weight of the mineral to 
find the weight of the water displaced, that is, of a 
volume of water equal to that of the mineral, and 
the ordinary weight of the mineral divided by thia 
will be its specific gravity. There is a second 
method, which is applicable to porous minerals and 
those which can only be obtained in powder. A 
light glass bottle capable of containing 1,000 grs. 
of water is filled up to the mark on its neck with 
distilled water at 60° Fahr.; a few drops are poured 
out, and sufficient of the mineral is now added to 
make the water again reach the mark. The bottle 
is now weighed. The difference between this weight 
and 1,000 grs., divided by the weight of the water 


poured out, gives the required specific gravity. Or - 


again, we may simply observe whether the mineral 
will float, sink, or remain where placed in some 
solution of a high known specific gravity, such as 
Sonstadt's solution of mercury and potassium iodide, 
which can be prepared with a density or specific 
gravity of from 2°6 to 3, ¢.¢.,, from 2°6 to 3 times as 
heavy as water. 

The touch, or feeling of a mineral to the skin, is 
an unimportant character ; but steatite, serpentine, 
and some other minerals containing magnesium 
have a soapy or greasy feeling which is charac- 
teristic. Neither is odewr or smell of much use in 
discrimination. Ores of cobalt and arsenic give 
a garlic-like, or alliaceous, odour when hammered 
or heated ; those of selenium smell of horse-radish 
when heated ; sulphides and sulphur under similar 
conditions give a sulphureous odour ; whilst stink- 
stone limestone yields the fetid smell of sulphuretted 
hydrogen (H,S), and clays, serpentine, and many 
aluminous minerals give an earthy or argillaceous 
smell when breathed upon. ° 

Taste is a test only applicable to soluble minerals. 
It may be saline, as common salt; alhaline, as soda 
or potash ; cvoling, as nitre and potassium-chlorate 
(KCI10,); astringent, as the vitriols; sweetish 
astringent, as alum ; bitter, as epsomite (MgSO,); 
or sowr, as sulphuric acid (H,SO,). 


is sae obtained by attaching 
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In external form minerals may be either irregular 
er crystalline, t.c., geometrically regular. Irregular 

or indeterminate forms may be common to many 
different minera] species. Among the more im- 
portant are (1) amorphous, having no definite form, 
as chalk or ochre; (2) nodular, with irregularly 
rounded surfaces and protuberances, as flint; (8) 
mammillary or betryoidal, exhibiting spheroidal 
prominences, as malachite and kidney iron-ore; 
stalactitic, in icicle-like, pendulous, cylindric, or 
conical masses, solid or tubular, as calcite, chalce- 
dony, baryte, etc., in which, however, small 
crystals are commonly detectable; and (5) 
dendritic, in tree-like or moss-like forms, as native 
copper and pyrolusite (MnO,). Most minerals are, 
however, capable of assuming geometrically definite 
forms. 

When from any cause a mineral has been deprived 
of its cohesion and its particles caused to separate, 
if the particles are permitted to associate themselves 
again to form a solid, in such a way that they 
can follow their own inclinations, the solid will 
give indications of being constructed according to 
certain laws. That is, the force of cohesion does 
not act equally in every direction, but in the great 
Majority of instances sets itself to construct 
regular geometrical solids, called crystals. 

The student can readily assure himself of the 
fact by taking any ordinary salt—common salt, or 
saltpetre, or alum—and adding it to boiling water 
until the water will dissolve no more. If he then 
suspend in the water a bunch of threads, and allow 
the solution to stand all night, in the morning the 
string will be found covered with crystals. The 
common salt will be in cubes, the alum in four- 
sided pyramids placed base to base. The larger the 
quantity of solution and the more slowly it cools, 
the larger will be the crystals. The presence of a 
substance which does not crystallise with the 
salt may modify the shape of the crystals. Thus, if 
in the solution of common salt urea be present, the 
crystals will no longer be cubes, but like those of 
alum, octahedra. 

Many are the peculiarities of crystallisation. We 
might almost say that crystals in their formation 
exhibited signs of instinct. If a damaged crystal 
be suspended in a saturated solution of the salt 
which composes it, the salt out of the solution 
will begin to repair the damage, so that in a little 
time the gerieral contour of the crystal will be re- 
stored. If in a solution there be small and large 
Crystals, and the solution by an alteration of 
temperature be made alternately saturated and 
non-saturated, it will be found that the small 
Crystals become entirely dissolved, while the large 
Crystals grow. Crystals may also be got from a 
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vapour condensing—sulphur, arsenic, iodine, offer 
examples of this—or from a liquid cooling. If, for 
instance, 8 or 10 1b. of sulphur or bismuth be melted 
and allowed to cool, and if when a crust has been 
formed it is removed, and the yet liquid substance 
be poured out, the cavity will be found lined with 
crystals ; and often when a metal has been molten, 
and in its cooled state exhibits no signs of orystal- 
lisation, yet the existence of the phenomenon may 
be shown, if a weak solvent be applied to remove 
those particles which mask the formation. If a 
sheet of tin, while hot, be washed over with a weak 
solution of hydrochloric acid, the crystals which 
make the tin moirée métallique, and which previously 
existed, will appear. A bar of nickel, placed in 
dilute nitric acid, becomes covered with tetrahedra, 
because the acid dissolves the intervening uncrys- 
tallised metal. But, perhaps, the tendency of 
particles to arrange themselves in some order of 
polarity is most strikingly illustrated in solids 
which are constantly submitted to processes which 
move their particles. For example, the axle, or 
tire of the wheel of a railway carriage, by constant 
vibration, gives the particles of which it is oom- 
posed the opportunity of taking positions according 
to the polarity of their kind. Of this opportunity 
they take advantage, and the consequence is that 
many axles, when broken after years of service, 
exhibit throughout their mass crystals of iron. 

A very slight acquaintance with crystals will 
assure the observer that those of the same mineral 
have a close relationship in form. This will be 
illustrated by a glance at the snow crystals repre- 
sented in Fig. 6. Although a great diversity is 
apparent, yet all the angles are equal, being those 
of an equilateral triangle, 60°; and it is the angles 
which are the constants in mineralogy. 


MENSURATION.—II. 
{Continued from p. 104.) 


LINES AND AREAS OF SURFACE. 


FOLLOWING up our subject from the point at which 
we left it in the former lesson, we subjoin a few 
examples in the measurement of sides of right- 
angled triangles, and then pass on to the considera- 
tion of triangles which do not contain a right angle. 

EXAMPLE 1.—A wall is 30 feet high, and it is 
required to know what length a ladder must be 
which shall] reach to its top, the foot of the ladder 
not being able to stand nearer the wal! than 14 feet. 

The 47th Proposition of the First Book of Euclid 
gives us at once the means of solving the question.’ 
The right angle is formed by the wall and the 
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ground; the ladder is therefore the hypothenuse, or 
the side opposite to the right angle (sce Definitions 
in “Geometry ”), and this is equal to the square 
root of the aum of the squares of the base and per- 
pendicular, or ,/is0!+ 147 = ,/900 + 196 = 4/1006 = 
338y, feet, approximately. 

EXAMPLE 2.—A ladder is 45 feet long, and when 
its foot rests npon the edge of the footpath, which 
is 12 feet wide, it» top just reaches the eave of the 
roof. What height is this eave from the ground ? 

In this case the hypothenuse and base are known, 
and the height of the perpendicular is required. 
This, by the before-inentioned Proposition, is equal 
to the square root of the difference of the squares 
of the base and hvpothenuse, or / 463 — 12Z4— 
Jf 2026 — 144 = ./ 1841 = 43] fect, approximately. 

EXAMPLE 3.—The side of a square is 9°774 feet ; 
what is the length of the diagonal? 

It is necessary here to observe that being a 
aquare, the sides of the figure are all equal; the 
length of the diagonal—which is, of course, the 
same thing as the hypothenuse of either of the 
triangles formed by the diagonal—will therefore 
be the square root of twice the square of once side. 
This will be in this case nearly 13°823 fect. 

EXAMPLE 4.—The side of an isosceles triangle is 
65 feet, and the base 60 feet; what is the altitude? 

The student must here remember that the sides 
of the isosceles triangle being equal, the perpen- 

dicular bisects the base ; hence we have two right- 
angled triangles formed, in both of which the 
hypothenuse and base are equal, each to each; the 
base of each being one-half of that of the isosceles 
triangle. The rule for right-angled triangles will 
then apply, and the altitude or perpendicular will 
be found to be 60 feet 


EXERCISE }. 


1. The base of a right-angled triangle is 4 feet 
6 inches (54 inches), and the hypothenuse 7 fect 
5 inches (89 inches) What is the height of the 
perpendicular ? 

2. The base being 613 feet, and tho perpendicular 
684 feet, what ix the hypothenuse ? 

3. The hypothenuse is 2 feet 10 inches, and the 
base 2 foet G inches What is the perpendicular? 

4.-What is the side of a square whose diagonal 
is 8 feet 6 inches? 

5. A ladder 60 feet long, being placed in a street, 
reached a window 40 feet from the ground, on one 
side of the street ; but when the ladder rested against 
the house upon the other side of the street, the posi- 
tion of its foot not being altered, it reached a window 
48 feet high. What was the breadth of the street ? 

6. What is the height of an equilateral triangle 
whose side is 1? 
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We subjoin a few examples having reference to 
the proportion which exists between the homologous 
sides of similar right-angled triangles, as explained 
in lesson I. 

EXAMPLE 1.—Two poles stand upright on level 
ground ; the height of one is 10 feet, and its shadow 
projected upon the ground by the sun is 15 feet. 
The shadow of the other pole measures 150 feet. 
What is its height? Ans. 100 feet. 

EXAMPLE 2.—I wish to draw an oblong or right- 
angled parallelogram, similar to one whose length 
is 200 feet and breadth 20, but have only room on 
my paper to make the length 15 inches. What must 
be its breadth? Ans. 1} inches. 

We shall now briefly glance at the relations which 
exist between the sides and angles of triangles 
which are not right-angled, that is, none of whose 
angles is a right angle 

In the case of similar triangles, that is, of those 
in which any two of the corresponding angles are 
equal, no matter how great the disparity of the 
triangles as to area, the corresponding sides are all 
respectively proportional. This we have already 
noticed in our first lesson with respect to right- 
angled triangles, and the rule holds good in alle 
similar triangles. Let ABC,adc (Fig. 9) be two 


a 
Le G 

Fig. ° 
similar triangles, having the two angles at A and B 
equal to the two angles at @ and 6; then since the 
three intenor angles of every triangle are equal to 
two right angles (Euc. I. 32), the angle at c must 
be equal to the angle at ¢, and the similar sides are 
proportional in each triangle—that is to say, a B is 
to ac as abistoac; hence if two sides of one 
triangle and a similar side of another and similar 
triangle be known, the other similar side of the 
second triangle is found by proportion. We may 
here observe that this simple and useful rule is 
equally applicable 
with respect to the 
similar lines of ad/ sim- 
ilar figures, whether 
plane or solid. 

In calculating the 
length of the third 
side of a triangle, not 
right-angled—two being known—it is obvious that 
the rule of the squares (Euc. I. 47) cannot apply, 
and for this reason: when the angle formed by 
the sides is vceriable, the sides which contain 





Fig. 10. 
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that angle may remain the same as to length, 
pwhile the hypothenuse may alter. Thus, let a BC 
(Fig. 10) be a triangle, whose angle B is a right 
angle—i.e., contains 90°. From centre B, and 
with radius BA, describe a circle and draw any radii 
Ba’, BA”, etc.; then join a’c, A” c,etc. These lines 
are evidently unequal, but the sides cB, BA’ and 
CB, BA” are equal. In order to find the area of 4 
triangle, it is desirable to ascertain the height of the 
perpendicular—that is, of the line falling vertically 
npon the base from the opposite angle—the base 
of the triangle being that side which is opposite to 
the angle from which we drop the perpendicular. 

Given the three sides 
of a triangle, it is re- 
quired to find the height 
of its perpendicular. 
Let ABC (Fig. 11) bea 
triangle of which AC is 
the base, it is required 
to find the length of the perpendicular Bp. Let 
BC be greater than BA, then the part Dc will be 
greater than the part DA (Euc. I. 18). 

Then AC: BC+ BA::83C—BA: DC—DA,and 
ie + o = the length of the greater seg- 
ment DC, which being subtracted from AC gives 
the lesser segment D A. 

We have thus ascertained the position of the 
point D. Then in either of the right-angled tri- 
angles ADB, CDB we have the two sides AD, AB 
and © D, CB, from which, by Euc. 1. 47, we find the 
height of DB. 

Next, having given the length of the base, and 
the height of the perpendicular of o triangle, to 
finditsarea. The rule is of the very simplest kind : ~ 
Multiply the base by half the perpendicular, and 
the result is the area of the triangle. The reason 
of this we will prove :~-Let ABC (Fig. 12) be a 
right-angled triangle, right-angled 5. 
at B. Complete the parallelogram 
ABCD by drawing ('D parallel to 
BA and AD parallel to BC; then 
AC bisects it (Euc. 1.34). Nowthe | 
area of a square or of a right-angled 
parallelogram is the product of any “% 
two adjacent sides. Hence AB x BC 
is the area of the parallelogram ABCD, but this is 
double the area of the triangle A BC (Euc. I. 41). 
Henoe if AB x BC =area of pzrallelogram ABCD, 


AB x ES == area of triangle A BC. 





Fig. 11. 





Fig. 12. 


EXERCISE 2. 


1. The base of a triangle is 6, and its two sides 
5 and 7; what is its altitude ? 


2. The base being 8, and the two sides 10 and 6; 
required the altitude. 

8. The three sides of a triangle are 21, 20, and 
13; what is its perpendicular ? 

4. The base of a triangle is 5:96, and its altitude 
3:81; what is its area ? 

5. The base of a triangle is 7°37 chains (1 chain 
== 66 feet), and the altitude 4:98 chains; what is 
its area ? 

6. The hypothenuse of a right-angled trianglo i 
205, and the base 200; required the aren ? 

7. The side of an equilateral triangle is 3-4; what 
is its area ? 

8. Suppose the base of an isosceles triangle, whose 
aren is 1 acre, is 363 feet; what is its altitude? 

We subjoin another rule for the calculation of 
the area of o triangle mithond finding its perpen- 
dicular, the three sides being given :—From half 
the sum of the three sides subtract each side 
separately. Then multiply the half sum by the 
three remainders successively, and the square root 
of the product will be the area. 

EXAMPLE 1.—The three sides of a triangle are 
13, 20, and 21; find its area by the above rule. 


18 a 27 27 27 


20 13 20 21 6 

2! - _ — —_— 

- 14 7 rT} 162 

2) 54 7 
7 1144 

14 

4536 


1184 
/15870 = 196 Ane, 





EXERCISE 3. 

1. The three sides being 13, 14, 15, what is the 
area ? 

2. The side of a hexagon is 10; what is its area 
computed by both the foregoing rules ? 

3. The side of the base of a square pyramid 
measures 12 feet, and the perpendicular height 10 
feet ; what is the length of the slanting edge, and 
what the superficial area of the pyramid, base 
included ? 

Before proceeding further we wil] describe what 
are known as the trigonometrical functions of an 
angle. These are the sine, cosine, tangent, co- 
tangent, etc. 


The sine of the angle CAB is -. the cosine is 


AB A 
——, the tangent is . ae the cotangent is eer there 
ALU AB CB 


are other functions, but these are all that we shall 
need in the present papers. 

We shall now take our readers a step higher 
in our subject, but must°of necessity introduce 
some matters which belong more particularly to 
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Trigonometry, and to our papers on that subject we 
must direct his attention for an explanation of those 


points he ir unable to understand 
without it 

PRoBLL-i ].—Let a Bc (Fig. 13) 
be a triangle, right-angled at B. 
Given the hypothenuse ac, and 
the angle CAB; required the 


nee length of the perpendicular BC. 


BC 
Since —— == sine CAB. 
AC 


‘*, BO=AC x sine CAB. 


_ Rule.—Maltiply ac by the natural sine * of the 
angle CAB; the result will be the length of cB. 

Let H = the hypothenuse, Pp =the perpendicular, 
and § = the natural sine ; then 


P P 
Cor.—Since Pp == H xX 8, H>= ands = 


EXEROIBE 4. 


1. The hypothenuse of a right-angled triangle is 
10°47, and the angle at the base is 68° 20’; what is 
the height of the perpendicular ? 

2. At what angle do we ascend a regular acclivity 
64 miles long, attaining an altitude at the summit 
of 4268 feet. 

8. The hypothenuse of a right-angled triangle is 
89 yards 2 feet, and the angle at the base is 65°; 
what is the length of the base ? 

PROBLEM II.—To find the radius of a circle in- 
scribedin a giventriangle. Rule.— 
Divide twice the area of the tri- 
angle by the sum of its three 
sides. 

Let ABO (Fig. 14) be a triangle 
whose three sides are given: it is 
required to find the length of p &. 
Find the area of the triangle from 
previous rules, double it, divide the result by 4 B + 
BO+CA; the quotient will give DE. 


A 


Fig. 14, 


EXERCISE 5. 


1. Tho side of an equilateral triangle is 10; what 
is the radius of the inscribed circle ? 

2. The two legs of a right-angled triangle are 8 
and 4; what is the radius of the inscribed circle? 

8. The three sides of a triangle are 39, 60, and 
63; what is the diameter of the inscribed circle ? 

PROBLEM IT].—The side of a regular polygon 
(see Definitions in “Geometry ”) being given, to 


* In Fig. 18, on ac measure AD = 1 ona scale of equal 
parta, and let fall from p the perpendicular pz on the base 
4B, then D& = natural sine of the angle can, To save time, 
the student should be furnished with a scale of sines, tan- 
gents, etc., for reference, for all the angles of the quadrant 
(90°) to within one minute. He will frequently require to 
refer to the table in calculations in Mensuration. 
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find the radii of the circumscribed and inscribed 

circles. Rule.—Divide 360 (the number of degrees® 
in the whole circumference), by the number of 

sides in the polygon ; the 
quotient will be the 

angie at the centre. 

Let ABDE (Fig. 15) 
be a regular hexagon, 
of which the side AB is 
known; then by above 
rule the angle AOB is 
found. Halve this for 
AOC, and join oc. 
Then OC is perpendi- 
cular to AB, and bi- sha is 
sects it, and the angle aco is a right angle. 
Hence in the right-angled triangle aco we have 


given the angle AOC = and the angle OAC 

= 90° — a0c, also the perpendicular Ac = > 

Then (Problem I.) Ao = ee and 00 =AOoO 
sine AOC 


x sine OAC. 

We append a few of the names of the chief 
regular figures :—A pentagon has 5 sides, a hexagon 
has 6 sides, a heptagon has 7 sides, an octagon has 
8 sides, and so on. 

EXAMPLE 1.—The side of a regular pentagon is 
15} yards; what are the radii of the circumscribed 
and inscribed circles ? 


860° + 5 =72°=angle AOB (Fig. 15). 
72° + 2 = 36°= angle AOC; sine 36° = ‘8878 ; 
90° — 86° = 54° = angle CAO; sine 54° = ‘8090; 
then A o= ial or Lat 
2 “O8TS 
and CO = 12:972 x ‘8090 = 10-495, about. 


== 12°972, about, 





EXERCISE 6. 


1. The side of an octagon is 138 yards; what 
are the radii of the circumscribed and inscribed 
circles respectively ? 

2. The radius of a circle is 1:84; what will be the 
length of the side of a heptagon inscribed in it, and 
of an equilateral triangle described about it? 

3. If 1 inch is the distance between the opposite 
sides of a decagon, what is the distance between 
its opposite angles ? 

We now come to the consideration of the relations 
which exist between the various lines connected 
with circles ; and first of the proportion between 
the circumference and the diameter. If the cir- 
cumference of any circular object be accurately 
measured with a tape, and then ite diameter be 
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also measured, it will be found that the circum- 

»ference measures about ¥ times what the diameter 
does. This ratio is more correctly 3:1416 to 1.° 
Hence if p= diameter, c = circumference, and 
w == 31416, 


Cc 
D=~ andc=Dwr 


EXERCISE 7. 

1. The diameter of a circle is 8; what is its cir- 
cumference ? 

2. What is the circumference of the earth, sup- 
posing its diameter is 7958 miles ? 

3. The circumference of the earth at the equator 
being 24896 miles, what is its equatorial diameter ? 

4. What is the circumference of a circle whose 
radius is 2} feet 7 

5. A wheel revolves 1000 times in travelling a 
mile ; what is its diameter ? 

6. Supposing the earth is always 94 millions of 
miles from the sun, and that it makes a complete 
revolution in its orbit in 365} days, how many miles 
per minute does it move? 


SPANISH.—V. 
[Continued from p. 110.) 


THE VERB. 
VERBS are classed into actire, passire, and neuter ; 
reflectire, regular, irregular, impersonal, and de- 
fective. They are also varied by person and number, 
mood and tense. 

Verbs have three persons and two numbers, as in 
English—that is, they vary their endings to agree 
with the person and number of their nominative ; 
as—- 

Plural. 
Nosotros hablamos, 


Singular. 
let. Pers. Yohablo, I speak. 1st Pers, 


we speak. 

2nd Pers. Ta hablas, thou 2nd Pers. Voaotros _hablais, 
you rast 

8rd Pers. El habla, he speaks. Srd Pers. Ellos hablan, they 


In Spanish, it is not necessary to use the personal 
pronouns of the nominative case with the verb 
(unless for the sake of emphasis or perspicuity), as 
the ending of the verb indicates the person of its 


nominative. Thus, hablo means J speak ; hablas, 
thou speakest ; habla, he s or she speaks ; hab- 
lamos, we speak, etc. 


MOODS. 

Mood is the form which the verb takes to show 
in what manner the action or existence is repre- 
sented. In Spanish there are four moods—the 

° The exact proportion between the circumference of a circle 


to its diameter, the diameter being 1, has never been found. 
It may be continaed to more than 100 places of decimals. 
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infinitive, the indicative, the imporative, and the 
subjunotire. 

The iafinitire mood expresses action or being in 
an indefinite manner, without reference to person 
or time; as- 

Hablar, to speak. Comer, to eat. 

The indicative mood represents the affirmation in 
a positive manner; as— 

Hablainos, we speak. Comeré, I shall eat. 

The imperative mood expresses an order, entreaty, 
or command; as— 

Hablad, speak ye. Coman, let them sat, 

The sxdjunctive mood represents the affirmation 
in a conditional manner; as— 


Aunque hablen, though they may speak. 


TENBES. 

Tense is the form which the verb takes to show 
the time of the action, being, or passion which is 
affirmed. There are properly three tenses, the past, 
the present, and the future. These are subdivided 
into eight tenses—one for the present, five for the 
past, and two for the future: the present, imperfect, 
perfect definite, perfect indefinite, the first plu- 
perfect, second pluperfect, the first future, and 
future perfect or second future. 

The present tense represents whatever is affirmed 
as taking place at the present time; as— 

Hablan, they speak. Estan comiendo, they areeating. 

The tmperfect tense represents as relatively pre- 
sent something which is affirmed as past, though, 
for all we know to the contrary, not yet completed ; 
as— 


Hablaban cuando los vid. They were speaking when he saw 


The perfect definite tense represents what is 
affirmed as being completely past and finished; as— 
Les hablo ayer. He spoke to them yesterday. 

The perfect indefinite tense represents what is 
affirmed as having taken place during a time not 
entirely elapsed ; as-— 

Les he hablado hoy. I have spoken to them to-day. 

The first pluperfect tense expresses what is past 
and was finished before another action, also past, was 
completed—that is, an event which occurred prior 
to some other past event; as— 

Habis hablado cuando llegéd. J had spoken when he arrived. 


The second pluperfect expresses that what is 
affirmed had taken place immediately before a time 
which is past, and is always employed after adverbs 
of time; as— 

Cuando les hubo hablado, se When he had spoken to them, 
marcharon. they went away. 
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The first future tense refers to some action or 
event which is yet to take place; as— 


Hablaré esta noche. He will epeak to-night. 


The second future or future perfect tense refers to 
some future action or event that will have taken 
place at or before some particular future time ; as— 


Habré acabado 4 las ocho. I aria have Antshed at eight 
0 ye 


PARNTICIPLES AND GERUNDS. 


Verbs in Spanish have two participles, the present 
ani the past. There are, however, but few present 
participles in use, and these few are, almost without 
exception, employed only as adjectives or nouns— 
us, semejante, similar; obediente, obedient ; via- 
jante, traveller. The ending of the present parti- 
ciple of vorbs that have their infinitive in -a7, is 
-ante; of those that have their infinitive in -cr or 
-tr, is -iente. 

The past participle denotes action or being per- 
fected or finishod, and, when derived from a regular 
verb, is generally formed by changing the final 
letters of the infinitive -a7 into -ado, and -er into 
-ido; as— 

Hablado, spoken. Comido, eaten. 

The gerund in Spanish is equivalent to the present 
participle in English, and is formed by changing 
the final letters of the infinitive in-a@r into -ando, 
und -er or -ir into -iendo; as—- 

Hablando, speaktig. Comlendo, eating. 


CONJUGATION. 


In Spanish the infinitive mood of all verbs ends 
in -ar, -er, or -ir, and these terminations serve to 
distinguish the three conjugations; the first con- 
jugation comprehending all verbs ending in -ar ; 
the second, those ending in -er ; and the third, those 
ending in -ir. 


CONJUGATION OF THE AUXILIARY VERBS. 

Note.—As stuted on page 31, it is not necessary 
in Spanish to use the personal pronouns of the 
nominative case with the verb (unless for the sake 
of emphasis or perspicuity), as the ending of the 
person of each tense indicates the person and 
number of its nominative. In the conjugations 
which follow the pronouns will be omitted in 
Spanish. 

As the auxiliary verbs are required to form the 
compound tenses of every other verb, we first give 
the 

OONJUGATION OF THE AUXILIARY HABER, to hare. 


INFINITIVE MOOD. 


SIMPLE ations CONPOUND TRNBES. 
Present. — Haber, to Fast.—Habeér habido, a 
Bhat Patel e awnade: ive ae one Aare 


ving. Past Gerund.—Habiendo ha- 
Past Participle.—Habido, Arid. bido, Aaving had. , 


Sing. 


Plur. 


Sing. 


Plir, 


Sing. 


Plur. 


Sing. 


Plur, 


Sing. 


Sing. 


Plur. 


Sing. 


Plier. 


INDICATIVE MOOD. 


Present, Perfect Indefinite. e@ 
He, I have. Sing. He habido, I have had. 
Has. Has habéido. 
Ha. Ha habfdo. 
V. ha. V. ha habido, 
Hémoa. Plur. Hémos habfdo. 
Habéis. Habéis habido. 
Han. Han habdfdo. 
VV. han. VV. han habfdo. 

Iraper fect, First Pluperfect. 
Haldia, I had, Sing. Habia habfdo,I had had. 
Habias. Habias habfdo, 

Habia. Habis habfdo. 
V. habta. V. habla habido. 
Hatbiamos. Plur. Habfainos habfdo. 
Habiais, Habiaia habido. 
Habian. Habian habido. 
VV. habian. VV. habian habfdo. 
Perfect Definite. Second Pluperfect. 
Hube, J Aad. Sing. Hube habido, J had had, 
Hy biste. Hubiste habfdn. 
Hubo. Hubo habido. 
V. hiibo. V. hibo habfdo. 
Hubimos. Plur. Hubfmos habfdo. 
Hubhisteis. Hubfateis habido. 
Hubiéron. Hubiéron habido. 
VV. hubiéron. VV. hubiéron habfdo, 
Firat Future. Second Future. 
Habré, J shall or wili Sing. Habré habfdo, I shall 
have. or will have had. 
Habris, Habras habfdo. 
Habra. Habra habfdo. 
Vv. habra. V. habra habfdo. 
Habrémos. Plur. Habrémos habfdo. 
Habreéis. Habréis habfdo. 
Habran. Habrin habfdo. 
VV. habran. VV. habran habfdo, 


IMPERATIVE MOOD. 
Haya, let me have, or Plur. Hayamos, let us have, or 


may I have, may we have. 
Ha, have thou. Habéd, have ye or you. 
No ‘hayas, have not. No hayais, have not. 
Haya, lee him hare, or Hayan, let them have, or 
may he have. may they have. 
Haya V., Aave you. Hayan VV., have you. 
SUBJUNCTIVE MOOD. 
Present. Ferfect Indefinite. 
Haya, I may kare. Sing. Haya habfdo, I may 
have had. 
Hays. Hayas habfido. 
“a — a hab{do. 
V. haya. aya habfdo. 
Hayainos. Plar, Havatice habido, 
Hayais. Hayais habfdo. 
Hayan. Hayan habfdo, 
VV. bayan. VV. hayan habido. 
Imperfect. Plauperfect 
Hahbiéra, habria, or hu- Sing. Hubiéra, habria, or hu- 
biéae, [ woud, should, biése habido, J would, 
or might have. rate or might have 
Hubiéras, habrias, or Hubiéras, habrias, or 
hubléses. hubiéses habido. 
Hubiéra, habria, or Hubiéra, habria, or hn- 
hubiese, biése habido, 
V. hubiéra, hatria, or V. hubiéra, habria, or 
hubiése. hubiése habfdo. 
Hubiéramos, — habrfa- Plur. Hubiéramos, habriamos, 
mos, or hubidsemos. or hubiésemon habido. 
Hubiérais, habriais, or Hublérais, habriais, or 
hubiéseia. habi habido. 
Hubiéran, habrian, or Hubiéran, habran, or 
hubiesen. . hubiéwen habkio, 
VV. hubiéran, habrfan, vv. hubiéran, habrian, 


or hubiésen. or hubiédecn habido. 
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Firet Future. Second Future. SUBJUNCTIVE MOOD. 
Sing St hublére, (f J should Sing. Bi hublére habido, ¢/ J 
mg have. should have had. Present, Perfect Indatutte, 
si bubléres. si habléres babe. Sing. Séa, I may be. Sing. aes sido, I may have 
Si hubiére. a 
Si V. hubiére. Si V. hubiére habfdo. Béas. Hayes be 
Plur. 8i habléremus. Plur, 8i hulééremos hahido. Séa. aldo. 
Si hubi¢reis. Si hubiéreis hab{do. V. ada, V. haya sido. 
8! hubiéren. Si hubiéren hab{do. Plur. Bedmos. Piwr. Hayamos sido, 
Si VV. bubiéren. Si VV. hubiéren habido. Bedia. pares sido. 
Séan. 2 oeren = 
By examining the above conjugation, it will be be cee — 
a . Imper, uper, 
2 t \ 
e2en that, after having learnt the simple tenses, the Sieg Padre sori ce I Sing. Hubléra, habria, or hu. 
compound ones are also known, as these latter are would, should or might hidse sido, J would, 
always formed by placing the past participle after be. should, or “night Aave 
the persons of the simple tenses of the auxiliary Fuéras, acrias, or fuéses. Hubiéras, habrias, or 
. hubiéses aldo. 
verb. Fuéra, seria, or fuése. ge toate Pi or hu. 
CONJUGATION OF THE AUXILIARY SER, to be. V. fuéra, seria, or fucne. Vv hubléra, habria, or 
Saree 7 hubiése sido. 
INFINITIVE MOOD. Plar. Fuéramon, ser{amos, or Plur. Hubléram 108, hubriamos, 
nersemos. or hu {1108 B1aO 
eee phe gaadnes : Fuérais, seriaia, or fué- Hublérais, habrials, or 
Preaent.—Ser, to be. Fast.—Habér sido, to have eels hubidsels sido. 
Present Gerund. — Siendo, been. Fuéran garian. ar tak: Hubléran. habrian. or 
being Past Gerwnd.—Habiéndo sido, aen : 7 hubiésen sido. , 
Past Participle.—Sido, been. having been. VY. fuéran, serian, or VV. hnbiéran, habrian, 
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Present. Perfect Indefinite. 

Sing. Boy, J am. Sing. He sido, I have been. 
Eres. Has sfdo. 
ag Ha sido. 

. CB. V. ha afdo. 

Plur. Melee Plur. Heéemos sido. 
Sois. Habéin sido. 
So6n. Han sido. 

VV. son. VV. han sido. 
Imperfect. First Pluperfect. 

Sing. Era, / was. Sing. Habia sido, 2 had b:en. 
Eras. Habias sido. 

Era. Habia afdo. 
V. éra. V. habla afdo. 

Plur. Eramosa Plur. Habiamos sido. 
Erais. Habfais sido. 

Eran. Habdfan sido, 
VV. éran. VV. hablan sido. 
Perfect Definite. Second Pluperfect. 

Sing. Ful, J was, Sing. Hube sido, J had been. 
Fuiste. Hubiste sido. 

Fue. Hiubo ajido. 
V. fué. V. hibo sido. 

Plur. Fuimos. Plur. Hubimos sido. 
Fufateis. Hublsteis st{do. 
Fuéron. Hubiéron sido, 

VV. fuéron. VV. hubiéron sfdo. 
Firat Future. Second Future. 
Siang. Seré, J shall, or will be. Sing. Habré sido, I shall, or 
will have been. 
Seras. Habris sido 
Serd. Habra sido 
V. sera. V. habra sido. 
Plur. Serémos. Plur. Habrémos sido. 
Seréis Habréis sido. 
Habran 
VV. sers VV. habrén sido 
* IMPERATIVE MOOD. 

Stung. nue me be, or may! Plur. coer , or may 
84, be thow. Séd, be you or ye. 

No edas, be not No sebis, be not 

Séa, let Aim be, or may Séan, let them be, or may 
he de. they be. 

Séa V., be you. Béan VV., be you 


fuésen. or hubiésen sido. 


First Future, Second Puture. 


Bi fuére, J should be. Sing. Bi hublére sido, Y J 


Sing. 
have been. 


Si fuéres. 8! hubléres sfdo, 

Si fuére. Si hubiére sido. 

Si V. fuére, Si V. hublére sido, 
Plur. 8: fuéremos. Plur. Bi hubléremos sfdo. 

Bi fuéreis. Si hubléreis afdo, 

Si fuéren. Si hubiéren aido. 

Bi VV. fuéren. 8i VV. hubiéren sido. 


KEY TO EXEROISES, 

Ex. 15.—1. Who in good?’ 2. Whoare rich? 8 Whose are 
the houses? 4. Whose books have you? 5, What did you 
say’? 6. What hat have you? 7. What treasures has Peter 
found? 8. What language does the general apeak? 9. What 
& man you are! 10. What a handsome woman! 11. Who 
wants bread? 12. Whospeaks Spanish? 18. Who understands 
English? 14. Who loves truth? 15. Who understands what 
John says? 16. What sort of buttons do you want? 17, What 
kind of sugar has Peter? 18. What do you wish? 19. What 
books do the painters want? 20. What do the judges say? 
21, What said the physician’s brother? 22. Madam, do you 
want (some) butter? 23. Does your daughter understand 
English, madam? 24. No, sir, she does not understand 
English? 25. Whose buttons have the men-servanta? 26, 
Who is hungry? 27. Who are thirsty? 28. What sort of 
spoons have the American's sisters? 29. What do Peter and 
John want? 380. Who understands what you say’? 31. Who 
has some bread’ 82. Whose are the books? 88. Which of 
the Frenchmen speaks Spanish? 84. Have you (some) money? 
85. Have you many books? 36. Has the book leavos of gold ? 
87. Are not his friends rich? 88. Are not my brothers richer 
than the ship-carpenters? 80. Are the men-servants hungry ? 
40. Yes, sir, the men-servants are hungry. 


Ex. 16.—1. ; Quien es sabio? 2. ,Quien ed ricof 8. {Qui- 
enes son buenos? 4. ;Quienes son cilpables? 6. ;Quien os 
fuerte? 6. ,Quienes son robustos? 7, 4 De quien habla Juan ? 
8. Del médico. 9. ~De quien son las casas’ 10. De Pedro. 
11. gCayos libros tiene Maria? 12. ~Cuyos botones tienen 
los criados? 138. ;Cuyas cucharas tienen mis hermanas? 
14, gCual de los dos hijos del médico hallé un tesoro en le 
calle? 15. Que dice V.? 16. Que quiere Juan? 17. ,Que 
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dicen los jueces? 18. yCuyo sombrero tlene V.? 10. 4 Que 
quiere V ? 90. 3 Para quien escribié Juan las cartas? 21. Para 
a Francesa. 22. ,A quienes dié Juan Jos iibros franceses ? 
23. A las hijas del juez, 24. | Que muger! 25. ; Que hermosa 
ciudad! 26. ;Quien quiere azicar? 37. 2Quien habia el 
Ingles? 28. {Quien entiende o} Espahol? 20. 3 Quien entiende 
lo que Maria dice? 80. ; Que especie de cucharas tienen mis 
amigos? 81. {Que dicen las mugeres? 32, ,Totma V. agua? 
88. ;Que dijo la hermana de Juan? 84. ; Habla su hijo el 
Espefiol, sefior? 85. Si, sefiora, mi hijo habla el Espafiol. 
96, yOuyas cucharas tiene la criada’ 87. jCuyo sombrero 
tiene Pedro? 88 ;Cuyos botones tienen los pintores? 30. 
2 Que libros tiene Maria? 40. ,Que pan tienen VV.? 41. (Quien 
tlene ned? 42. , Quien tiene hambre? 43. yEs V. Espafiol? 
44. ;Tienen las Bapafiolas sed? 45, No, sefior, las Espafiolas 
no tienen sed, 


Ex. 17.—1. This man isrich? 2. That woman is proud. 8, 
Does that lady speak the English language? 4. Whose is this 
knife? 6&5 Whose are those forks? 6. He to whom my father 
wrote the letters has much money? 7. She to whom John 
gave a book is very handsome, 8, This house and that which 
you eaware mine. 9. Is not this the baker's son? 10. The 
hatter wrote these letters. 11. This looking-glass ian mine. 
12, This man is my friend. 18. Whoisthatwoman? 14. This 
breeze is agreeable. 15. Whose is this pen? 16. Lucy's and 
Mary's spoons are of gold? 17. John has not my book, but he 
haa that of my sister. 18. Have you my pens or those of my 
father? 10. Has the baker my bread or that of the carpenter? 
90. The innkeeper's beer is as good as that of the shoemaker. 
21. The wine of James is as good as that of Peter, 22. Have 
the printers my books or those of my friend? 23, The printers 
have not thy books, but they bave those of thy friend. 


Bx. 18,—1. Este caballero os bueno. 2. Aquella muger es 
hermosa. 8, Esas cucharas son nuevas 4. Aquellos pintores 
son pobres, 5. Estas casas son altas, 6, Esos sombreros son 
nuestros. 7. ~De quienes son aquellas casas? 8, ; Quien es 
ese Caballero? 0. ; Habla esa sefiora la lengua eapafiola? 10. 
Eee espejonoes viejo. 11. ;8on estos mis zapatos? 12. gCuyo 
es ese sombrero? 138. La Espafiola y la Inglesa tienen pru- 
dencia, esa es maw amable que esta. 14. Aquellos 4 quienes 
Juan did las plumas sono pobres é ignorantes. 15. Aquella 4 
quien el sombrerero did un eapejo es pobre y sobérbia. 16. 
Lucia did las cucharas 4 los que V. vid. 17. El lbrero did 
trees libros 4 la que le ewcribid las cartas. 18. ; No en esta la 
madre del zapatero? 19. Esos cuchillos son auyos de ella. 
20. Eaton tenedvres son auyos de él. 21, , Quien es enta 
eefiora? 2&2, Diego no tiene mi libro, pero 41 tiene el de mi 
hermana, 28, Las calles de Londres eon mas anchas que las 
de Madrid. 24. La pronunciacion del Frances no es tan facil 
eomo la del Espafiol. 25. Mi cerveza no es tan buena como 
la de Juan. 


Ex. 10.—1. Every one of the three women has two looking- 
glansea, 2. These men will be rewarded, each one according 
to his deeda. 38. She and all her daughters are very robust. 
4. Both know what is good. 5. Is thero anything new? 6. 
There ia nothing new. 7. The booksellers want nothing. & 
Bverything which James has is mine. 9. Nobody speaks evil 
ofhim. 10. The shoemaker gave shoes to noone. 11. Nothing 
is good for him. 12. One knows not what to aay. 18 Have 
you another brother? 14. Did anyone see my hat? 15. James 
found something on the road. 16. He who is rich, whoever he 
may ve, will have anxieties, 17. To whomaocever you may 
give bread, James will give money. 18. Did John give booke 
to some of these Germans? 19. Yes, sir, John gave books to 
some. 20. Has anybody my looking-glass' 21. Nobody has 
thy looking-glags. 22. Some men have money, others have 
not. 38. Many villagers of both sexes came to the city. 24. 
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The painter gave a hat to the German, and a book to the 

Spantard: both are poor. 25. Mary does not speak of another's « 
faults. 26. Aro there roses without thorns? 27. No, madam, 

there are no roses without thorns. 28. Are there in that house 

many rooms? 29. There are ten rooms. 30. John is not an 

American, 


Ex, 20.—1. Los diez criados, cada uno de ellos tiene tres 
rosas. 2. Luctla tiene diez libros cada uno en un idioma 
diferente. 8 Todas las criadas seran preiniadas, cada cual 
segun sus méritos. 4. Maria did cuchillos 4 cada uno de ellos, 
§. Todo lo que brilla, no es oro. 6. Todo libro tiene hojasa. 7. 
Pedro no tiene nada. 8. Ninguna de estas sehoras es rica. 
9. No sabe uno que comprar. 10. ; Tiene V. otra hermana? 
11. yHabla alguien el Espafiol? 12. El cabaliero tiene dos 
criados, y did al uno diez pesos, y al otro doce, 4 cada uno 
segun su mérito. 138. El zapatero tiene dos hijas, el nombre 
de la una ea Lucia, y el nombre de la otra es Maria, 14. Ella 
tiene algo que comer. 15, Una de las sefioras vind conmigo. 
16. Mi hermana tiene todo lo que mi padre la did. 17. A cual- 
quiera que Maria dé cucharas, Lucia dara tenedores, 18. 
Cualquier cosa que Juan diga, sus casas no son hermosas. 
19, Dios aborrece todo camino malo. 20. Todo es muy cierto. 
21, Nadie tiene tu espejo. 22. {Tienen algunas de estas 
mugeres tenedores de plata? 23. Cada uno de nosotros tiene 
algun mérito. 24. Mi sobrinn no tiene plumas. 25. ; Hay 
cartas para mi? 20. No, sefior, no hay cartas para V. 27.4 No 
hay libros sin hojas. 


Ex. 21.—1. Time is more precious than gold. 2. Charity is 
patient. 8. Ignorance is the mother of error. 4. Prudence 
is more precious than silver. 5. Wisdom is better than 
beauty. 6. Man fears death. 7. Men are mortal. 8. Gold is 
precious, 9. John has gold. 10. Money is useful. 11. Peter 
has money. 12. Books are useful. 13. This year flour is 
very dear. 14. Butter is very dear. 15. Beer is good. 16. 
Death is terrible. 17. Milk is white. 18. John prefers vice 
to virtue. 19. Mary does not prefer error to truth. 20. Peter 
prefers riches to wisdom. 21. The physician prefers beer to 
wine. 22, Pradence and judgment sre necessary to every 
man. 28. The peace of society depends on justice. 24. Silver 
is precious. 25. This year flour is not dear. 26. Religion is 
lovely, 27. Gold is more precious than silver, 


Ex. 22.—1. El tiempo es precioso. 2. La prudencia es 
Util, 3. El vicio es odioso. 4. El dinero es util. 5. El yelo 
es frio. 6. El amicar es dulce. 7. La virtud es amabie. 8. 
El agua es tan buena como el vino. 9. La vida no es un 
suefo. 10. La sabiduria es mas preciosa que todas las rique- 
zas. 11. La beneficencia nos hace amabies, 12. El hombre 
no teme la vida. 18. Ella tiene prudéncia. 14. Lucia no 
halldéd libros. 15. La leche es blanca. 16. E) vino es muy 
caro este aio. 17, La gratitud es el alma de la religion. 18. 
Loe vinos seran buenos eate ao. 19. Los tenedores son utiles. 
20. Este afio la harina no es cara. 21. El ora es mas precioso 
que Ja plata, 22. La historia es maecatra de la vida. 28. Eate 
caballero prefiere la verdad alerror. 24. Mejores la prudéncia 
que e) dinero. 





THE ORGANS OF SENSE.—II. 


[Continued from p. 125.) 


.—THE EYE (continued). 
THE structures described in our last lesson, conducive 
to long sight in a thin medium, are more especially 
to be remarked in soaring raptorial birds, like the 
eagles, vultures, and hawks. These, as they wheel 
round at a great height, survey a large extent of 
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country ; yet.their sight is so keen at that elevation 

ehat no young unprotected animal, or maimed and 
disabled prey, escapes their sight. So keen is the 
sight of the condor of the Andes that if a carcase 
be exposed where the naked eye can detect none of 
these creatures in the horizon, yet in a few minutes 
they are seen streaming in from all directions 
straight towards the hoped-for meal. 

Bat though birds be long-sighted, it is also highly 
necessary that they should see minute objects at a 
short distance. No entomologist will deny that an 
insectivorous bird must have keen eyes for short 





Fig. 4.—Verticat Section or tHE Eve or a Fiss. 


1, sclerotic ; 2, choroid, 2’, inner layer of chorold ; 8, retina; 
a, choroid gland ; 4, vitreous humour; 6, bony sup 
of sclerotic or hard coat; 6, iris; 7, cornea; 8, lens; 
9, aqueous humour; 10, lens ligament; 11, ciliary pro- 
cesses ; 12, optic nerve. 


distances if it is to get its living with ease. A 
microscopic sight is scarcely less requisite for a 
gtain-feeding bird. The swallow, which plunges 
with such reckless impulse through the air, will 
nevertheless seize a smal! insect as it dashes along 
with almost unerring certainty. Usually the prey 
is so small that the wonderful powers of the bird 
displayed in the chase cannot be observed; but 
sometimes, when the insect has large wings, this 
dexterity may be seen. 

The writer has seen a swallow seize, while in 
headlong flight, the beautiful scarce swallow-tail 
butterfly, and shear ont its sapid body from between 
the wide wings, and let them float severally down ; 
and then, not satisfied with a feast so little propor- 
tioned to the splendour in which it was dished up, 
glance round and seize again the several pieces 
before they had time to reach the ground. How, 
then, is a long sight and a keen short sight to be 
obtained from the same eye? This is done mainly 
by the sid of the bony plates already described. 
These are so disposed that the edge of one is capable 
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of sliding over the edge of its next neighbour, so that 
when the fibres of the muscle which unites them 
contract they compress the eye all round and make 
it more tubular, while the humours of the eye, thus 
subjected to pressure, cause the cornea to protrude 
more, and also the retina to be removed farther 
from the lens. The muscle, too, for adjustment to 
distance, is finely banded, whereas in beasta it is 
smooth ; and physiologists know that banded or 
so-called striated muscle contracts more rapidly 
than the smooth or non-striated. 

Intimately connected with this pressure upon and 
alteration of the dimensions of the humours of the 
eye is, probably, another peculiarity in the eye of 
a bird. This is a puckered purse-like membrane, 
which is attached to the optic nerve, which in this 
class enters the eye bya slit-like opening. This 
membrane is sometimes called a maraupium, from 
its resemblance to a purse, and sometimes a pecten, 
from its supposed likeness toa comb. It stretches 
to the interior of the eye to a varying extent in 
different birds, and is composed of a tangled mass 
of blood-vessels, mixed with pigment granules. 
Whether this is simply an erectile organ, which can 
rapidly contract and enlarge suddenly as it is de- 
prived of or injected with blood, or is capable of 
feeding the vitreous humour with liquid strained by 
it from the blood, and draining it off again us 
circumstances require, is not known. 

The eyes of reptiles nre so different from one 
another, ranging in structure between the eye of the 
bird and that of the fish, that it is better at once to 
pass on to a description of an eye adapted to sight 
in water. 

A fish (Fig. 4), living as it does in an atmosphere 
Which is many hundred times denser than air, and by 
no Means so transparent, must have an eye sulted to 
look at near objects. It must therefore be able to 
concentrate the rays of light rapidly ; yet it is under 
this disadvantage, that—as it is only when passing 
from a rare into a dense transparent convex sub- 
stance that diverging rays are bent towards one 
another and the original rays pass through a dense 
medium—the cornea and aqueous humour can play 
no part in the bending of the rays towards one 
another, for they are of about the same density 
as water. The whole duty of refraction must thus 
be done by the lens. This is very dense, and the 
sheets of which it is made up on the inside are 
denser than the outside, while it is so convex both 
before and behind as to become a perfect globe. 

Both the consistence and shape of the round lens 
may be seen by squeezing it out of the eye of a 
cooked fish, even by those whose taste for com- 
parative anatomy is only stimulated at the dinner- 
table. 
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In connection with this kind of lens we have a 
shallow eye. In other words, if the cornea, through 
which light enters, be turned upwards, the back of 
the eye on which the retina is spread resembles a 
saucer, and not a cup, as it does in beasts and birds. 

This isso much the case, that even though the 
hard capsule is shallower than in brutes, there is 
stillleft nlarge space between this and the choroid, 
and oven this latter has between two of its layers 
a horscshoe-shaped “gland” composed of blood- 
vessels, something like the pecten of a bird, though 
in a different place, and with a different function. 

The hard outer coat is strengthened and held to 
its form by a cup-shaped bone or cartilage, which 
occupies the parts which are left unoccupied by 
the bird’s eye-bones; because while the latter are 
used to elongate the eye this maintains a shortened 
axis. 

The cornea, or window, and the watery fluid 
behind it, being useless to collect the rays, are left, 
the one flat and the other in small quantity, and 
the result of this is that fish can see distant objects 
as well through the air as through the water; and 
this is important, because almost all fish are surface 
fish; many feed on flies, and most have to be on 
their guard against aérial foes. The reader, then, 
need not be surprised when the sun-loving shoals 
of carp or chub all plunge headlong into the depths 
when he appenrs on the river bank. 

As a singular instance of the adaptation of means 
to ends, it is found that all animals, whether reptiles, 
birds, or brutes, which are amphibious, or which 
spend much time in the water, have eyes which, 
though they differ from those of fish in some things, 
have the same relation of the cornea and lens. Thus 
the whale and the dolphin (which are beasts which 
have taken to the sen), the cormorant and diver, 
the frog and the crocodile, have all spherical lenses 
and flat corner. 

Fish and frogs have on the outer layer of the 
choroid a layer of silvery or golden crystals, and 
this layer, which is continued round till it occupies 
the front layer of the iris, gives to the toad so 
metallic and bright an eye ns to countenance the 
legend that it has a jewel in its head. So Shake- 


speare — 
** The toad, ugly and venomous, 
Wears yet a precious jewel in ita head.” 

The eyes of the animals lower than fish, none of 
which have a backbone, and which are called in- 
vertebrate animals, are closely related to their 
powers of moving from place toplace. Ifan animal 
can dart rapidly about, more especially if it can 
move swiftly for some time at a stretch, its eyes 
are usually very perfect; but if it can only crawl 
sluggishly, its eyes are of an inferior structure. 
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We shall here only discuss the eyes of two great 
divisions of the so-called lower animals. The typé ‘ 
of the one, called mollusca, shall be the snail; and 
of the other, named articulata, or arthropoda, the 
honey-bee may be taken as the representative. 

It is impossible to say that either of these two 
sub-kingdoms is the higher, but they are very dif- 
ferent. That of which the insect is the type is 
noted for the swiftness and agility of the move- 
ments of the animals that form it; while the other 
is equally remarkable for the sluggishness of the 
species which compose it. Indeed, the word just 
used is derived from this peculiarity in the slug. 

These peculiarities are, however, but general 
ones, applying to most, but not all the species of 
each sub-kingdom ; for each sub-kingdom contains 
several thousands of different kinds of animals. 
Thus we find some insects more inert than most 
slugs, and some of the slug class as active as many 
insects. j 

The eye of the garden-snail is evidently an organ 
not altogether comparable to the eyes we have de- 
scribed as those of the higher classes. It is situated 
at the end of the longer and upper pair of tentacles, 
and is only exposed when these are at their longest. 
Even when so exposed, its sense of sight is so 
obtuse that it seems only conscious of light and 
darkness as our skin makes us conscious of heat 
and cold, and has no knowledge of images. The 
organ seems little better than a refined organ of 
touch, for garden-snails will withdraw their eyes 
far sooner if blown upon, or the hand be placed 
between them and the light, than when threatened 
by the fingers. Nevertheless, the eve has a spherical 
lens, sclerotic, choroid, and retina, but all of com- 
paratively simple structure. The most remarkable 
circumstance connected with this eye is that it can 
be retracted by drawing it down through the tubular 
horn, as one might draw the end of the finger of a 
glove down throngh the rest of the finger; and 
this is done by a special muscle, which is aslip of 
the great muscular band with which the snail 
draws in, not only its horns, but its whole head, 
strongly though slowly. 

The eye is exposed by a successive contraction 
of the circular muscles which are round the horn, 
beginning at the base and ending at the top; this 
action has the same effect on the parts of the 
tube, and finally upon the eye, as driving a coin 
into the end of an old-fashioned purse by the aid 
of a ring which slides on the outside. The rest of 
the slugs and snails, which creep on their bellies, 
have eyes somewhat similar, and similarly situated ; 
buat while the garden-snail has four horns, or, more 
properly, tentacles, some water-snails have only 
two, and the eyes are placed on the outside of these, 
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half-way up, while the whip-like extremities act as 

“feelers, as the short horns of the garden-snail do. 
The bivalve mollusca have eyes inferior even to 
these, though they are sometimes numerous and 
curiously placed; thus, the kind of oyster which 
occupies the fan-shell, and is called a pecten, has a 
row of eyes running round the edge of the two sides 
of the animal’s cloak, which lines the two shells 
that enclose it. 

The highest class of mollusca, such as the octopus, 
have greater power of motion than any of the rest, 
and swim rapidly through the sea, both backwards 
and forwards, seizing their prey with long 
whip-like arms; and these creatures have 
large and elaborate eyes, not unlike those 
of vertebrates, but even more complex in 
some respects. 

Turning now to the articulate sub-king- 
dom, we find in it eyes of the most re- 
markable description. They are best ex- 
plained by the diagram. 

If we examine the head of a wasp or bee, 
we find on the top of the head, looking 
towards the sky, three eyes set inatriangle. 
These eyes are simple (Fig. 5), and not 
unlike the eyes of many lowly organised 
creatures ; but besides these, on the side 
of the head, stretching almost from its 
crown to the jaws beneath, are two com- 
pound eyes, which, under the microscope, 
are seen to present innumerable six-sided 
spaces, which look like the ends of the 
cells of a honeycomb. On dissection, each 
of these six-sided faces is found to be the 
outer surface of a double convex lens, be- 
hind which is a layer of black pigment, 
which is comparatively thick at the edges 
of the lens, but thin towards the centre, where a 
hole is left through its middle. This hole serves as 
the pupil. Behind the pigment is a cone of trans- 
parent matter, whose point is directed inwards, and 
embracing this point is the end of a nerve thread. 
The threads from each eyelet run inwards to a 
sheet of nervous matter common to the whole eye, 
and from this sheet other nerve cords, but much 
fewer in number than the first, run to the thick 
main optic nerve. The space between the nerve 
cords is filled up with black pigment, so that each 
can only receive impressions from its end. An 
insect, therefore, one would think, receives thou- 
sands of distinct pictures; but it so harmonises 
them in its common retina as to form a continuous 
image such as we make with our two eyes; unlike 
ours, it is not, however, a reversed but an upright 
image. 

The simple eyes of insects seem to be used for 


Fig. 5.—1. VERTICAL Secrion or THE Eye or An Ingkcr, 
AND Conra ENLARGED, 
ING THE Posirion or THE Compound Eyxs. 
Wasp, SHOWING THREE SIMPLE AND Two Compounv Eyxs. 
OF CaTERPILLAR'’S Heap, with 8:x Eyes. 


Ref. to Nos. in Figs. I., II.—1, surface Jens; 1’, layer of pigment (iris); 2, 
cone, vitreous humour; 8, special optic nerve; 4, common pigment ; 
5, common retina ; 6, secondary optic nerves ; 7, main herve, 


distant objects, for if these be painted over with 
red sealing-wax dissolved in strong spirit, s0 as to 
blind them, the insect has no power of directing 
its flight, but towers straight upward towards the 
sky. The curious compound eyes must be used, 
therefore, for near objects, and as they stretch round 
the head and look every way, they must save the 
insect much trouble in turning the head as it runs 
in and out the bells and tubes of flowers searching 
for honey and pollen. 

Lobsters and crabs, belonging to another order 
of animals with jointed limbs, have very similar 
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eyes, but the facets are often square, and not 
six-sided ; the conical lens, too, is not convex on 
its outer surface. 

This kind of eye, however, is by no means found 
in all animals of this sub-kingdom. The whole 
tribe of spiders has only simple eyes ; but there are 
usually eight of them set in two rows on the front 
part of the head. 

Among the animals of lower grade than those of 
the soft slug-like and the jointed sub-kingdom, a 
number of grades in the development of the organ 
of vision have been discovered. In many of them 
specks of colour with a nerve running to them are 
found; but as we cannot ask these animals what 
their sensations are, and their intelligence is of su 
low an order that we can infer but little from their 
movements, we can only conjecture them to be 
eyes. 

Thus, the star-fish has specks at the ends of its 
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rays which serve as elementary optic organs. The 
great floating jelly-fish, which, as it is seen from a 
ship, reminds one of an animated umbrella, has 
specks round the edge, where the whalebone knobs 
should be. All these and a thousand other struc- 
tures seem, from the experiments that have been 
made, to serve as organs for perceiving light ; but 
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have no existence. The earth in revolving on ita 
axis presents one hemisphere to the sun during, 
part of the day; the other half is in shadow. 


IMAGES WITHOUT GLASSES OR LENSES. 
Make a cardboard tube, say, about 12 inches long 
and 2 inches in diameter. Fit into it a lesser one, 





Fig 1) 


probably the impressions they receive are as faint 
and dull compared to the vivid pictures presented 
to the sense of the higher animals, as the informa- 
tion which light brings to the infant, whose eye is 
not yet sufficiently educatef to guide its wandering 
hands, is crude when compared with the ideas 
whioh are presented to the mind of a man by means 
of wondrous light, its marvellous recipient—the eye, 
and its yet more marvellous interpreter— the mind 








LIGHT.—II. 
[Continued from p. 121.) 


THE MOTION OF LIGHT IN STRAIGHT LINES. 
In ite spread light proceeds in straight lines, and only 
under circumstances well known is its course curved 
or crooked. Proofs innumerable of this present 
themselves in every-day life. The sun is hidden 
behind a bank of cloud; its rays spread outwards 
in perfeotly straight lines (Fig. 11). A beam enters 
a dark room through a chink in its closed shutters; 
it pasees across in an undeviating straight path, like 
the line of duty, The very existence of shadows is 
& consequence of light proceeding in straight lines; 
if light could get round corners, shadows would 


which will slide easily in and out. Let the inside 
of each tube be blackened Over one end of this 
arrangement fix a cover of tinfoil; and similarly, 
over the outer end of the other tube, a covering of 
tracing-paper, a8 in Fig 12 Prick a hole into the 
centre of the tinfoil with a pin, and now bring a 
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candle opposite the pin-hole Slowly slide out 
the inner tube; a fairly good image of the candle 
appears on its tracing-paper end, and it varies in 
nize with the distance of the tracing-paper from 
the pin-hole; fur- 

ther, the image is 
upside down. On | 
the assumption | 
that light travels . 
in straight lines, © ¢ 
this is quiteeasyto ¢ 
understand. Thus, 

the candle o sends 

its light through ; 
the pin-hole » in . 


Fig 12 
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such a manner that a ray from the tip of the flame 
@ falls on the tracing-paper screen at ¢, and the 
base of the flame falis on c’; in other words, the 
image is inverted. Again, from the same diagram, 
it will be seen that 
if the screen ap- 
proach the pin-hole 
to the position a’ >’, 
then the image 
muert decrease in 
size; such is the 


case. Therefore, 
the phenomena of 
the pin - hole 


camera prove that 
light proceeds in 
straight lines. 

An interesting 
example of the 
rectilineal course 
taken by light may 
sometimes be seen 
while walking 
under the leafy 
branches of a tree. 
On the pathway a number of circular spots of light 
. appear, which wave about with the movement of 
the leaves in the breeze. They are images of the sun. 
The shade afforded by the spreading branches may 
be so complete that no direct sunlight reaches the 
footpath, or here and there the sun's rays may find 
their way through in a direct way to the ground, 
and it is in such cases that solar images are formed. 
The sunbeams pass through the irregular leafy 
apertures, cross each other and make images in a 
very similar manner to what obtains in the pin-hole 
camera, save that in this instance we have the over- 
lapping of a great number of images. 
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Fig. 14. 


SHADOWS. 
A shadow is the comparative absence of light. 
An area is illuminated; it encloses one which is 
less illuminated. The latter constitutes a shadow. 
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Here let us consider the shadow of an opaque 
body—say, a cricket-ball g—oast (1) by a point of 
light » (Fig. 14), and (2) by a large surface of light 
ab. In the first case, the shadow is sharply defined, 
asata. Inthe second case, however, there is a ring 
of fringe, or border, which is leas dark than the 
central body of shadow; it is the perumédra, or 
partial shadow. The diagram will make it clear 
how this occurs. Let a and 6} represent two points 
in the illuminating body; the point of light @ would 
give a perfect shadow ed, and, on the other hand, 
the point of light } would give a perfect shadow ef; 
ef, the part in common, is in perfect darkness, but 
the space ec is lighted up by a, and the space fd is' 
illuminated by d. The result is shown at B. 

With a paraffin-oi] lamp or gas flame, a small 
opaque body, and a sheet of white paper, disposed 
in the respective positions @ 5b, g, and ed, one may 
with a little adjustment get the wmbre, or true 
shadow, and also the penumbra. 

One of the biggest of shadows is that presented 
in an eclipse of the moon, when this satellite enters 
the long cone of darkness which exists on the side 
of the earth opposite the sun. The sun, as an 
enormous disc of light, creates a penumbra whioh 
surrounds the true shadow. This is shown in 
Fig. 15. 

One of the minutest of shadows is seen in the 
so-called “ Purkinje’s figures.” Here microscopic 
vessels of the eye cast their shadows on a sensitive 
part, and’ are seen as a dark network on a red 
ground. Thus you may see them :—Go into a dark 
room with a candle ; close one eye, and stare into 
the darkness with the other, while you move the 
candle up and down just off one side of the open 
eye. ‘“ Purkinje’s figures” will soon make themselves 
apparent. 

Condensed steam floating in the air, mist, and 
white cloud, all so closely akin, may be illumined 
as conspicuously as a solid area; it follows, there- 
fore, that it will form as efficient a background of 
shadow. Thus it happens that, with the sun over- 
head and an expanse of cloud beneath, aéronauts 





Fig. 15. 


It may be the shadow of a cloud passing slowly 
over a sunlit landscape, or simply grotesque shapes 
resulting from the shadow of the hands on the gas- 
iltumined wall. 


often see shadows of themselves and car surrounded 
by a rainbow halo. The circumstances are similar, 
and the phenomenon also, to those presented in the 
Harz Mountains by the Spestre of the Brocken. 
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Before the mist has been quite dispelled by the 
rising sun, travellers on other lofty heights besides 
the Brocken have often recorded that they have 
seen gigantic shadows of themselves in the west, 
which have repeated their every movement. 


LIGHT 18 ENFPEEBLED BY DISTANQOE. 


One of the simplest proofs that light is enfeebled 
by distance ix afforded by the fact that the reader 
may peruse this page by the light of a single candle, 
and that if he go a yard or two away, he cannot 
read it with the same ease. If the distance be 
increased still more, the light yielded is now 
altogether ton feeble for him to read the page at 
all. With increase of distance from the candle, 
there is very evidently a rapid decrease in the 
amount of light cast upon any given area. 

This diminishing of the illuminating power of a 
light with distance conforms to a definite law, 
generally known asx the law of inverse squares. 
Thus, if wo call the quantity of light falling upon 
the page of our book | unit of light when a yard 
from the candle, then at a distance of two yards 
the quantity will be one-fourth of a unit, and at 
three yards away, one-ninth of a unit—the inverse 
of the squares of 1, 2, and 3. 

A geometrical proof of this law is obtained on 
considering the relative superficial areas of a number 
of spheres, or globes, of 1, 2, 3, etc., units of length 

from the centre to the sur- 
; face. For if c (Fig. 16) bea 
4 —} point of light, it is evident 
that its light in spreading 
Fig. 16. out in every direction would 
illuminate the surface of a 
sphere with a radius ca; and, in spreading further 
outwards, the kame quantity of light would also 
spread over the surface of a sphere with a length of 
radius ¢d, which is twice ea; but the area of the 
surface of this second sphere is 4 times that of the 
one with radius ca, and the light is, therefore, 
spread over 4 times the ground, and is enfeebled to 
that extent. Similarly, a sphere with a radius ed, 
which is 3 times ea, has 9 times the superficial area 
of the least one; and consequently, at point d, the 
light from ¢ is 9 times less in quantity than at a. 


ON LIGHT-MEASURING. 

By making use of the law of inverse squares, one 
can ascertain the relative illuminating powers of 
two lights. Take two lights—say, a paraffin-oil 
lamp and a candle—and let them cast shadows of 
the same object on to a white wall or a screen, as 
in Fig. 17. <A convenient object is a stick put into 
the mouth of a bottle. It will be observed at first 
that one of the shadows is much darker than the 
other. Gradually increase the Jistance of one of 
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the lights from the wall until the two shadow 
have both the same degree of darkness. Measuy 
the distances of the lights from the wall, and squar 
the numbers—.¢., multiply each number by itself 


a’ 3 
é 





Fig. 17. 


thus, if the candle be 4 feet from the wall, and the 
lamp 6 feet away, we get the numbers 4 x 4== 16 
and 6 x 6==36. Now these two shadows of the 
stick are illuminated by the two sources of light; 
thus, the lamp a illuminates the shadow 0’, and the 
candle } illuminates the shadow a’. Seeing that 
both shadows are of equal intensity, it follows that 
they are illuminated by equal quantities of light— 
1.¢., ~yth the light of the candle is equal to y,th the 
light of the paraffin-oil lamp, and their relative 
illuminating power is as 16 to 36; in other words, 
the paraffin-oil lamp is equal to 2 = 2} candles. 

An arrangement of this kind for ascertaining 
the relative illuminating power of two lights is 
called a photometer, which means light-measurer. 
This shadow device is known as Rumford’s photo- 
meter. 


BUNSEN’S PHOTOMETER (Fig. 18). 


Light may also be measured by means of a grease 
spot. Take a piece of white blotting-paper, and 
touch it with butter; warm until the grease spot 
has spread out into a translucent circle. Now, if 
the paraffin-oil lamp and the candle be placed 4 or 
5 feet apart, and the grease spot be moved between 
them, backwards and forwards, it will be seen that 
when the spot is brought near one of the lights, 
and it is regarded from that side, it has quite a 
dark appearance on the white background of paper ; 
whereas upon looking at the spot from the other 
side, it has a bright appearance from the trans- 
mitted light. There is a point, however, between 
the two lights, at which the grease spot appears 
neither darker nor lighter than the remainder of 
the paper—in short, it disappears ; and when this 
is the case it is being illuminated by an equal 
quantity of light from each source. Therefore, if 
the distances of the lamp and candle from the grease 
spot be carefully measured and squared, we get the 
data for a comparison of their illuminating powers. 
Thus, let us suppose that the two lights are 10 feet 
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apart, and that upon moving the grease spot back- 
wards and forwards between them we find the 
point of its disappearance to be 4 feet from the 






candle and 6 feet from the lamp, we then employ 
these figures as in the case of the Rumford 
photometer. The grease-spot device is known as 
the Bunsen photometer. 


HOW THE ILLUMINATING POWER OF GAS I8 


The illuminating power of coal-gas is obtained 
with a Bunsen photometer; and it will be of in- 
terest here to inquire how the figures are usually 
got which appear regularly in the papers as the 
illuminating power of the gas supplied by corpora- 

*tion or company. We enter the gas-examiner’s 
room, and find, in the first place, that it is black- 
washed—i.e., the walls are of a dull black, so as 
not to reflect light. On a long table we observe an 
‘arrangement of apparatus, part of which is shown 
in Fig. 18. The meter m supplies the gas to the 
Argand burner A, where it is consumed at a definite 
rate, viz., 5 cubic feet per hour. A couple of candles 
at Care suspended from one of the arms of a balance, 
and here the quantity of candle burned in a given 
time can be ascertained. The candles are sperm 
candles, and ought each to burn at the rate of 120 
grains per hour. Suppose both candles and gas are 
burning in the needful manner, a greased disc of 
paper is moved along the bar B until the grease 
spot vanishes. This bar is usually graduated in 
such a manner that the illuminating power of the 
gas is obtained at a glance. The greased disc is 
fixed in a box D, to which the light from candles 
and gas has access from opposite sides; and as the 
observer stands in front of it, a couple of reflectors 
inside show when the grease spot is illuminated 
equally from each source. The box moves on small 
wheels, and a pointer between them indicates the 
figure arrived at when the grease spot vanishes. 
Once every minute, for ten minutes, an observation 
ia made, and the average is taken. Corrections 
have to be introduced for the temperature of the 
gas, taken with the thermometer f¢ ; for the atmo- 
spheric pressure, ascertained with a barometer ; and 
then the examiner finds what is the illuminating 
power of the gas—i.c., how many sperm candles it 
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Fig. 18. 
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is equal to. The operation is a comparison of the 
candle and gas-flame, and serves as an illustration 
of a technical use of the grease-spot disc. 





THE SPEED OF LIGHT. 


Light travels at an enormous speed. Ordinary 
standards of high speed are creeping paces by the 
side of it. An express train rushing along at 60 


than ON ~-=3- in a second; in this same second 
light travels 190,000 miles! The motion of a cannon 
ball is slow beside it ; and, indeed, its speed is so 
very great that it lends itself to many startling 
comparisons. Thus, according to Sir John Herschel, 
‘“‘a cannon ball would require 17 years to reach the 
sun, yet light travels over the same space in eight 
minutes. The swiftest bird at its utmost speed 
would require nearly three weeks to make the tour 
of the earth. Light performs the same distance in 
much less time than it is necessnry for a single 
stroke of its wing; yet its rapidity is but com- 
mensurate with the distance it has to travel. It is 
demonstrable that light cannot reach our system 
from the nearest of the fixed stars in less than five 
years, and telescopes disclose to us objects probably 
many times more remote.” 


THE FIRST ATTEMPTS TO MEASURE THE SPEED 
OF LIGHT FAILED. 


The ancients had no conception of the speed of 
light. It was contended by Alhazen that light 
is not transmitted instantaneously; but in later 
times Porta undertook to prove that the passage of 
light is really instantaneous. Their confusion may 
be well excused, for mankind had then no {dea of 
any velocity so great as that of light proved to be. 
Galileo attempted to measure its speed, but failed. 
He had two men with lights, a distance apart, one of 
whom was to observe when the other uncovered his 
light, and exhibit his own the moment he saw it; 
the more perfectly two such experimenters worked 
with this method the more simultaneous would 
their actions appear. Galileo was, of course, dis- 
appointed in the results obtained, although, with 
his usual originality, he appears to have been the 
first to make any attempt to measure the velocity 
of light, after it had been thought for ages that 
ite transmission was instantaneous. His observers 
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were about a mile apart; and the’ experiments 
were afterwards carried on by that famous Italian 
scientific society, the Accademia del Cimento, with 
a distance of two miles between the observers, 
These experiments were also unsuccessful. 


HOW THE SPEED OF LIGHT WAS FIRST 
ASCERTAINED. 

Between the years 1670 and 1675 observations 
were being made on the eclipses of Jupiter’s four 
moons, at the observatory of the Royal Academy 
of Sciences at Paris. The moons appeared to be 
irregular in their period of revolution around the 
planet, as measured by their eclipses. The first 





Fig. 19, 


moon, for example, sometimes emerged exactly at 
the time caloulated, and was sometimes unpunctual 
to the extent of 14 minutes! Thus, on November 
Oth, 1676, this satellite came into view 10 minutes 
later than it had been observed in the month of 
August, when the earth was much nearer Jupiter. 
The astronomers Cassini and Roemer both agreed 
that, to account for this peculiar phenomenon, it was 
necessary to suppose that light takes 14 minutes to 
cross the earth’s orbit. Cassini published this idea 
in 1675, but subsequently abandoned it; Roemer, 
however, stuck to the hypothesis, and so strenuously 
maintained it against all opposition, that he is 
generally credited with the discovery of the velocity 
of light by this method (Fig. 19). 

This discovery, then, amounted to this—that 
when the earth was in the positions B and F 
with respect to the sun 8 and Jupiter J, an 
eclipse of a moon at Jupiter is seen 15 minutes 
later when the earth is at F, than when it is 
at E; and, consequently, that the light must have 
taken 15 minutes to cross from B to F. This 
distance being approximately ascertained, and the 
necessary calculation made, gives for light a velo- 
city of 192,500 miles per second! This speed is 
comparable with no other that we know of save 
that of the electric current, which rushes along at 
about the same rate. 
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LATIN.—XXXIX. 
{Continued from p. 129.) 


LATIN READINGS (continued). 
LIVY. 

OUB second extract is part of the account of a 
deed of bravery that is no doubt well known to 
‘most of our readers, the defence of the bridge by 
Horatius Cocles, which forms the subject of the 
best of Macaulay’s ‘‘ Lays of Ancient Rome.” The 
last of the kings of Rome, Tarquinius Suberbus, who 
had been driven from the state for his great cruelties, 
made several vigorous efforts to regain the crown 
he had lost. He summoned to his aid Porsenna, 
lord of the neighbouring state of Clusium, who 
came with a strong army to attack Rome. The 
only hope for the Romans lay in breaking down the 
bridge over the Tiber, and so preventing the en- 
trance of Porsenna’s army, but the enemy were 
close upon them before they accomplished their 
object. In this juncture a brave Roman, named 
Horatius, volunteered to keep the passage of the 
bridge, with two of his friends, until the Romans 
should be able to cut it down :— 


Livy, IJ. 10, 5. 

Vadit inde (Horatius) in primum aditum pontis, 
insignisque inter conspecta cedentium pugnae terga 
obversis comminus ad ineundum proelium armis 
ipso miraculo audaciae obstupefecit hostes. Duos 
tamen cum eo pudor tenuit Sp. Lartium ac T. 
Herminium ambos claros genere factisque. Cum 
his primam periculi procellam, et quod tumultuos- 
issimum pugnae erat, parumper sustinuit : deinde 
eos quogue ipsos exigua parte pontis relicta, revoc- 
antibus qui rescindebant, cedere in tutum coegit. 
Circumferens inde truces minaciter oculos ad pro- 
ceros Etruscorum, nunc singulos provocare, nuno 
increpare omnes servitia regum superborum suae 
libertatis immemores, alienam oppugnatum venire. 
Cunctati aliquamdiu sunt, dum alius alium ut 
proelium incipiant, circumspectant. Pudor deinde 
commovit aciem, et clamore sublato indigne in 
unum hostem tela conjiciunt. Qua quum in objecto 
cuncta scuto, haessisent, neque ille minus obstinatus 
ingenti pontem obtineret gradu, jam impetu cona- 
bantur detrudere virum, quum simul fragor rupti 
pontis, simul clamor Romanorum alacritate perfecti 
operis sublatus, pavore subito impetum sustinuit. 
Tum Cocles, “Tiberine pater,” inquit, “te sancte 
precor, haec arma et hunc militem propitio fumine 
accipias.” Ita sic armatus in Tiberim desiluit, 
multisque super incidentibus telis incolumis ad suos 
tranavit, rem ausus plus famae habituram ad poe- 
teros quam fidei. Grata erga tantam virtutem civitag 
fuit ; statua in comitio posita, agri quantum uno 
die circumaravit datum. 
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NOTES. found in the same thing selber unequal degree, the one 

Cedentinm pugnas, * ting"; literally, '‘ yielding varying with the other, the Latins use two comparatives ; 
¥ ee a a we use the positive, Literally, “as long as it was 


battle.” 
B quod, etc., ‘‘ the most tumultuous part of the fray.” 


Revocantibus, ete., ‘‘ while they who were cutting down the 
bridge were calling them to come back.” 

Etruscorum, Clusiam, whence Porsenna came, was a city 
of Etruria. 

Provocare—increpare, historica] tufinitives. 

Servitia, pat for servos, the abstract for the concrete. So we 
tind militia for milites ; fuventus for furenes. To agree 
with it Livy puts tamemores, a constructio cara evreew 
(according to the sense). 

Suae libertatis, etc. The infinitive venire depends upon the 
verb tnerepare ; ‘‘ taunting them for coming, slaves of a 
proud king as they were, and careless of their own free- 
dom, to attack the freedom of others " 

Oppugnatum, supine in -um, after verzre, a verb of motion, 

In unum hostem, ‘‘on their solitary fue.” 

Conabantur, etc., hostes, ‘‘when the darts had stuck fast the 
enemy (who had thrown them) endeavoured.” 


Plus famae, etc., ‘destined to gain among posterity more fame 
than credit.” 

Comitio. The comitium, the place of meeting of the comitia, or 
public assemblage, was pert of the Forum 


In the course of a war (B.C. 319) with the Samnites, 
a people who inhabited the country north of Cam- 
pania, the Roman army were entrapped in a narrow 
defile called the Furculae Caudinae, or Caudine 
Forks, and were obliged to surrender. The follow- 
ing extract is remarkable as being one of the few 
descriptions of scenery found in Latin literature :— 


Livy, IX. 2, 4 

Duae ad Luceriam ferebant viae altera praeter 
Oram superi maris patens apertaque sed quanto 
tutior tanto fere longior, altera per Furculas Caudi- 
mas brevior. Sed ita natus locus est: saltus duo 
alti angusti silvosique sunt montibus circa perpetuis 
inter se juncti: jacet inter eos satis patens clausus 
in medio campus herbidus aquosusque, per quem 
medium iter est: sed ante quam venias ad eum, 
intrandae primae angustiae sunt, et aut eadem, qua 
te insinuaveris, retro via repetenda, aut si ire porro 
pergas, per alium saltum arctiorem impeditioremque 
evadendum. In eum campum via alia per cavam 
Tupem Romani remisso agmine, quoniam ad alias 
angustias protinus pergerent, septas dejectu arborum 
saxorumque ingentium objacentem molem invenere. 
Quum fraus hostilis apparuisset, praesidium etiam 
in summo saltu conspicitur: citati inde retro, qua 
venerant, pergunt repetere viam: eam quoque 
clausam sua obice armisque inveniunt. 


NOTES. 

Superi maris, the Adriatic, which lies to the north-east of 
Italy, and so above it, as opposed to the mare inferum, 
or Tyrrhenum, which lies to the south-west. 

Quante tutier, etc. In a comparison of two qualities which are 


secure, its length being proportionate to ite security.” 

Ita natus, ‘the nature of the spot is as follows.” 

Satis patens, “‘ of tolerably wide extent.” 

Ventas—t.ec., ‘you, the reader.” 

Cavam rupem, “ through a rocky gorge.” 

Protinus pergerent, ‘‘ had got right through to the defile at the 
other end.” 

Dejectu arborum, put fur defectis arboribus. 


Conspicttur, the change to the present adds vividness and foree 
to the description 


Sua, “with its barrier,” just like the other, 


CICERO. 

The literature of Rome culminates in Marcus 
Tullius Cicero, who lived from B.¢. 106 to B.c. 48. 
Both as an orator and a philosopher Cicero attained 
to the highest point of excellence, and as a writer 
of letters he is without a rival. With his achieve- 
ments as a statesman we have little to do in this 
place, but it may be at least noticed that he took 
an active part in political affairs, and at least on 
one occasion (the conspiracy of Catiline, the merit 
of the discovery and suppression of which fairly 
rests with him alone) was in a literal sense the 
“saviour of his country.” The part which he 
subsequently played in the civil wars between 
Pompey and Cmsar does not greatly redound to 
his credit, and he showed himself weak and vacil- 
lating. Probably he was too much of a philosopher 
to be a man of energetic action when the right path 
was difficult to discover, and in each of the great 
political parties Cicero must have seen much that 
was revolting. Still, one forgets much of his weak- 
ness in his tragical end ; and his murder, which was 
an act of stupid, unreasoning cruelty, must remain 
for ever a dark blot on the policy of those who 
dictated it. It is by his writings that Cicero will 
best be remembered. Treatises on philosophy, 
speeches forensic and judicial, and letters in- 
numerable flowed from his pen, and happily the 
greater part of them have been preserved to oar 
own times. He left to others the writing of 
history; but his short essay, “De Republicé,” 
shows that he had an intimate and critical nc- 
quaintance with the history of his country, and a 
sound knowledge of the political principles on 
which the Roman Constitution had been built up. 
His style has always been allowed to be perfect, 
“Ciceronian” Latin having passed into a proverb ; 
and it is the ideal to which all the writers of Latin 
prose in the Middle Ages and subsequently have 
endeavoured to attain. It is distinguished by its 
simple elegance and singular absence of mannerism } 
the words are selected and the sentences constructed 
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and balanced with a carefal attention to the laws 
of rhythm and harmonious propriety, which, in a 
writer so voluminous, may well excite our astonish- 
ment and challenge our imitation. In the extracts 
given below we have endeavoured to give the reader 
a specimen of Cicero's powers in each of the branches 
of literature in which he chiefly distinguished him- 
self (philosophy, oratory, and letter-writing), though 
our space is far too limited to allow us to do anything 
like justice either to the quantity or the quality of 
his writings. Cicero’s philosophical works, always 
faultlessly written, contain, every now and then, 
passages of singular beauty. The following eloquent 
apostrophe to philosophy, taken from the “ Tusculan 
Disputations” (a series of imaginary discourses and 
conversations held at his villa at Tusculum), has 
always been greatly admired — 


Cicero.—" Tusc. Disp.,” V. 2. 

Sed et hujus culpae, et ceterorum vitiorum pec- 
catorumque nostrorum omnis a philosophia petenda 
eorrectio est: cujus in sinum cum a primis tempori- 
bus aetatis nostrae voluntas studiumque nos con- 
tulisset, his gravissimis casibus in eundem portum, 
ex quo eramus egressi, magna jactati tempestate 
confugimus. O vitae Philosophia dux! O virtutis 
indagatrix, expultrixque vitiorum! quid non modo 
nos, sed omnino vita hominum sine te esse potuisset 7 
tu urbes peperisti; tu dissipatos homines in socie- 
tatem vitae convocasti; tu eos inter se primo 
domiciliis, deinde conjugiis, tum literarum et voc- 
um communione junxisti; tu inventrix legum, tu 
magistra morum et disciplinae fuisti: ad te con- 
fugimus, a te opem petimus: tibi nos, ut antea 
moagna ex parte, sic nunc penitus totosque tradimus. 
Est autem unus dies bene et ex praeceptis tuis 
actus, peccanti immortalitati anteponendus. Cujus 
igitur potius opibus utamur quam tuis? quae et 
vitae tranquillitatem largita nobis es, et terrorem 
mortis sustulisti? Ac Philosophia quidem, tantum 
abest, ut proinde ao de hominum vita est merita, 
laudetur ; ut, a plerisque neglecta, a multis etiam 
vituperetur. Vituperare quisquam vitae parentem, 
et hoc parricidio se inquinare andet ? Et tam impie 
ingratus esse, ut eam accuset, quam vereri deberet, 
etiam ei minus percipere potuisset ? 


NOTES. 
Hiujus culpae. The error, to which Cicero had just before 
alluded, of magnifying and exnggerating our misfortunes. 
His—casibus, He probably alludes to Cesar's death, or perhaps 
more generally to the civil wars of the period. 


Bundem portum, etc. Philosophical retirement and contempla- 
tion 


Poecanti tmmortalitati, ‘an eternity of ain.” The reader will 
perforce be reminded of the more pious ejaculation of 
the Psalmist, ‘One day in thy courts is better than a 
thousand.” 
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Tantum abdest, ut, etc. ‘Is so far from being praised as it 
deserves, that it is even railed at.” 


Hoe parricidio. ‘' By the guilt of such a parricidal act.” 





The following extract is the vigorous commence- 
ment of the first of Cicero's speeches against Catiline, 
the story of whose conspiracy, and its detection by 
Cicero, we have already given in our extracts from 
Sallust’s account of the transaction. In spite of the 
fact that his treason was well known, Catiline still 
had the audacity to appear in the Senate; and it 
was while he was sitting there that Cicero attacked 
him in the following indignant words :— 


CIcERO.—“ IN CATILINAM,” J. 1. 


Quo usque tandem, Catilina, abutere patientia 
nostra? Quamdiu etiam furor iste tuus nos eludet ? 
Quem ad finem sese effrenata jactabit audacia? 
Nihilne te nocturnum praesidium Palatii, nihil 
urbis vigiliae, nihil timor populi, nihil concursus 
bonorum omnium, nihil hic munitissimus habendi 
senatus locus, nihil horum ora vultusque move- 
runt? Patere tua consilia non sentis? Constrictam 
omnium horum scientia teneri conjurationem tuam 
non vides? Quid proxima, quid superiore nocte 
egeris, ubi fueris, quos convocaveris, quid conasilii 
coeperis, quem nostrum ignorare arbitraris? O 
tempora! O mores! senatue haec intelligit : consul 
videt: hic tamen vivit. Vivit ? immo vero in senatum 
venit, fit publici consilii particeps : notat et designat 
oculis ad caedem unumquemaue nostrum. Nos 
autem, viri fortes, satisfacere rei publicae videmur, 
si istius furorem ac tela vitemus. Ad mortem te, 
Catilina, duci jussu consulis jam pridem oportebat ; 
in te conferri pestem quam tu in nos omnes jamdia 
machinaris. An vero vir amplissimus P. Scipio, 
pontifex maximus, Ti. Gracchum mediocriter labe- 
factantem statum rei publicae privatus interfecit. 
Catilinam orbem terrae caede atque incendiis vastare 
cupientem, nos consules perferemus. Nam illa 
nimis antiqua praetereo, quod C. Servilius Ahala 
Sp. Maelium novis rebus studentem manu sua oc- 
cidit. Fuit, fuit ista quondam in hac re publica 
virtus, ut viri fortes acrioribus suppliciis civem 
perniciosum quam acerbissimum hostem coerce- 
rent. Habemus senatus consultum in te, Catilina, 
vehemens et grave, non deest rei publicac consilium 
atque auctoritas hujus ordinis: nos, nos, dico 
aperte, consules desumus. 


NOTES. 
Tandem. ‘‘ To what length will it go; when will it cease?” 
Quamdiu etiam, ‘‘ How long still?” 
Palatii, the ascent to the Palatine Hill from the Via Sacra had 
been occupied by an armed force. 
Maunttiaimus. ‘‘ Most strongly defended.” 
Hahendi senatus. The participle in -dus agreeing with the noun, 
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in preference to the gerund governing the noun—Aabendi 
e senatum. 
Constrictam, ‘‘ Btifled, restrained.” 
Prosima. The speech was delivered on the 8th of November ; 


on the 6th supertore (= pricre) a meeting of the con- 
epirators had been held at the house of M. Leca. 


O tempora, ete. The degeneracy of the age consisted in the 
fact that Catiline could still show his face without dangor 
of being put to death, 


P. Scipio. This was P. Scipio Nasica Serapia, Pontifex 
Maximus, who led the rout that attacked Ti, Gracchus, 
and killed him, B.c. 188.—Long. 


MMedwcriter, etc. ‘‘Who was only sapping the foundations of 
the State, to a moderate extent.” 


Priratus—oonsules, ‘If lhe did this as a private man, how 
much more should we, who are the constituted authori- 
ties, act in a similar way in this case?” 


C. Servilius Ahala. Ahala killed Melius because he refused to 
ubey the orders of the dictator Cincinnatus.— Long. 


Studentem. Studeo, with acc., means “to study”; with dat. 
“to be bent upon,” ‘to aim at.” Novis rebus, “a 
revolution.” 


Senatus consultum. This was a decree passed on the 2st 
of October previous, by which the consuls received 
authority to employ force of arms.—Long. 


Hujus. The senatorial order.” 


KEY TO HORACE, 
“Opes,” 1. v. 
What slender youth, bedewed with liquid odours, 
Courts thee on roses in some pleasant cave, 
Pyrrha? For whom bind'st thou 
In wreaths thy golden hair, 


Plain in thy neatness? Oh, how oft shall he 
On faith and changéd gods coinplain, and seas 
Rough with black winds and storms 
Unwonted shall] admire, 


Who now enjoys thee credulous, all gold, 
Who always vacant, always amiable 
Hopes thee, of flattering gales 
Unmindful? Hapless they 


To whom thon untried seem'st fair. Me in my vowed 
Picture the sacred wall declares to have hung 
My dank and dropping weeds 
To the stern god of sea.— Milton. 


KEY TO LIVY, I. 18. 


At this juncture the Sabine women, from the outrage on 
whom the war originated, with hair dishevelled and garments 
rent, the timidity of their sex being overcome by such dread- 
ful scenes, had the courage to throw themselves amid the 
flying weapons, and making a rush acroas, to part the incensed 
armies, and assuage their fury ; imploring their fathers on the 
me side, their husbands on the other, ‘‘ that as fathers-in-law 
and sons-in-law they would not contaminate each other with 
impious blood, nor stain their offspring with parricide, the one 
their grandchildren, the other their children. If you are dis- 
satisfied with the affinity between you, if with our marriages, 
turn your resentment agsinst us; we are the onuse of war, we 
of wounds and of bloodshed to our husbands and parents. It 
were better that we perish than live widowed or fatherices 
without one or other of you.” The circumstance affects Doth 
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the multitude and the leaders. Silence and a sudden suspension 
ensue. Upon this the leaders come forward in order to concert 
a treaty, and they not only conclude a peace, but form one state 
out of two. They associate the regal power, and transfer the 
entire sovereignty to Rome. The city being thus doubled, that 
some compliment might be paid to the Sabines, they wore called 
Quirites, from Cures, 
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[Continued from p. 117.) 


COMPOUND VERBS. 


VaRIOUS derivative verbs in German are produced 
by the union of simple words with prefixes. Under 
the name of prefixes are here comprehended all 
those invariable words (as adverbs and prepositions) 
which are combined with other words to vary or 
modify their signification. They are, also, often 
called particles. The simple words with which 
they are united are generally verbs; but often 
nouns and adjectives are, by prefixes, converted 
into verbs. Most of the prefixes are separable, that 
is, may stand apart from the radicals ; some, how- 
ever, nre found to be tnseparadle ; some are either 
separable or inseparable, according tocircumstanoes. 

The prefixes are themselves, also, cither simple 
or compound, as, §erfommen, tocome here or hither ; 
beriberfommen, to come over here or hither. In 
most instances the prefixes may be translated 
severally as above; but often they are found to be 
merely intensive or euphonic. This is, likewise, 
often the case in English ; thus, ez (which, literally, 
signifies out or out of) has in some words the 
signification tery, exceedingly, or the like, as, 
exasperate, to make very angry ; 80 2, in the word 
ameliorate, is merely euphonic—the derivative form 
(ameliorate) meaning nothing more than the simple 
one, meliorate. 


SIMPLE PREFIXES SEPARABLE. 


Ab, from, off, down; Abfegen, to set or put 
down ; to depose. 
An, to, at, in, on, to- Anfangen, to catch at, i¢., 
wards ; to begin. 


Auf, on, upon, up; Rufgeber, to go up; to rise. 


Nué, out, out of, from; Ausne§men, to take out; 
to except. 

Ber, by, near, with; Seifteben, to stand by, 
assist. 

Da, there, at; Dableiben, to remain there, 
or at; to stay. 

Der, there, at ; Darrekhen, to reach there, 
i.4., to offer. 

Gia, in, into; @infaufen, to buy in; to 
parchase. 

Emyer, a laa on  Gmporheben, to lift up. 

high ; 
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Sort, 


Ger, 
Sin, 
Mrit, 
Nak, 
Micver, 


Ob, 


Vor, 


Weg, 
3u, 


Anbeim 
Dabei 
Dabin 


Daran 


Darrin 
Davon 


Dagu 
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onward, away, Bortfabren, to drive away ; 
forward ; to continue. 
towards, against ; Gegenbalten, to hold a- 
gainst ; to compare. 
home, at home; Seimfebren, to turn home- 
ward ; to return. 


hither, here ; SHerbringen, to bring hither, 


or along. 
thither, there, Singehen, to go thither, or 
away ; away. 
with; Mitnehmen, to take with, 
or along. 
after ; Machfolgen, to follow after; 
to succeed. 


down, downwards, Miererreifen, to pull down. 
under ; 
on, over, on ac- Obfiegen, to lie on, 7.¢., to 


count of ; apply oneself to; tobe 
incumbent on. 
for, before ; Borgeben, to go before ; to 
precede. 
away, off ; Wegbleiben, to stay away. 
to, towards ; Bugeben, to give to; to 


: grant. 


COMPOUND PREFIXES SEPARABLE. 

(an-+ beim, to- Anbeimftellen, to put home 
home); to, i.¢., to refer to. 

(va+ bei, there-by); Dabeifteben, to stand close 

by. 

(ta+fhin, there- Dabineilen, to hasten away. 
thither) ; 

(rar+an, there- Daranfegen, to put or lay 


to) ; thereto, z.¢., to risk, to 
stake. 

(var+ein, there- Dareinceren, to talk there- 
in); in, i.¢., to interrupt. 
(va+von, there- Davonlaufen, to run off, or 

. from); away. 


(va-+-gu, there-to); Dajyuthun, to do (in addi- 
tion) thereto; to 
add. 


Dapwifehen (ta + swifehen, there-Dagwifhenreden, to speak 


inher 


there in the midst. 
into- Ginherjieben, to draw along. 


bet ween) ; 
(cin + ber, 
hither) ; 


Entgegen (ent-+ygegen, apart- Entgegengehen, to go to- 


towards) ; wards; to go to meet. 
(ent-+gwei, apart- Entyweibrechen, to break or 
two); burst asunder. 
(ger-+ab, hither- Serabfegen, to put down; 
down) ; to lower. 
(ber-+-aus, hither- Serautfopren, to drive out. 
oat) ; 
(ber+b¢, hither- Serbcicufen, to call by or 
along) ; towards. 


Sernieder (her -+nieder, hither-Serniererbliden, to look 


down) ; down. ° 

Herdber (her-+- aber, hither- Seriberfommen, to come 
over); over. 

Serum = (fer-+-um, hither- Serumgeben, to give or hand 
around); around. 

Hevunter (her + unter, hither- Serunterfubren, to drive 
under) ; down. 

Server (her+ vor, hither- Servortreten, to step for- 
forward) ; ward. 

Qincuf (bin+auf, hither- Sinaufsieben, to pull up. 
on or up); 

GHinaus (bin-+-aus, thither- Sinauswerfen, to throw out. 
out); 

Sinein = (hin+ein, thither- Sineingiefen, to pour into. 
into); 

Gintan —(hint(en)-+an, be- SHintanfegen, to put behind; 
hind to); to undervalue. 

Hindber (hin-+ aber, thither- Hinibertragen, to carry 
over) ; over. 

Hinunter (bin + unter, thither- Sinunterfpringen, to leap 
under) ; down. 

Hinweg  (hin-+weg, thither- Hinwegnehbmen, to take 
away); away. 

Hingu = (fin-+gu, thither- Singueilen, to hasten to- 
towards) ; wards. 

Uberein (iber-+-ern, over- Ubereintommen, to come 
into) ; over into, 7.¢., to agree, 

Umber  (um-+bher, around- Umberidauen, to gaze a- 
hither) ; round. 

Umbin (um+hin, around- Umbinfonnen, to be able 
thither) ; thereabout; to forbear. 

Voran (ver+an, before- Voranflellen, to place be- 
to) ; fore. 

Voraus (vor+aus, before- Vorausfehen, to see or spy 
out) ; out beforehand; to 

anticipate. 

Vorbei (vor+bei, before- Vorbeireiten, to ride along 
by); before; to ride past. 

Vorbher (vor+bher, before- Borherfeven, to foresee. 
hither) ; ; 

Vorlber (vor+ aber, before- Veriberfabren, to drive 
over) ; along past in a coach. 

Z3ucce (yu+vor, before- 3uvorthun, to do before; 
to); to excel. . 

Suri = (qu + rid, back-to); 3urddfebren, to return. 

Zufammen (gu+fammen, to- 3ufammenfepen, to put to- 


gether) ; gether. 


PARADIGM OF A COMPOUND VERB SEPARABLE, 


Unfangen, to begin. 

InpD. Pres. 3 fange an, bu fangft an, ex fang an; wit 
fangen an, ift fangt an, fte fangen an.— Post. 3h fing an, 
bu fingft an, er fing an ; wirfingen an, the Angt an, fle fingex an. 
Pres. Perf. 3q habe angefangen ; wir haben angefangen.— 
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Plup. Sa hatte angefangen ; wie fatten angefangen.— Fred. 
almp. 3h were anfangen;, wir werden anfangen.—F'at. 
Porf, 3& weree angefangen haben ; wir werden angefangen 


SuB. Pres. Xe fange an, tu fangeft an, er fange an; wir 
fangen an, ihr fanget an, fie fangen an.— Past. Iq finge an, 
bu fingeft an, er finge an; wir fingen an, it finget an, fie 
fingen an.— Pres. Perf. 3& babe angefangen; wir haben ange- 
fangen.— Plup. 3ch hatte angefangen ; wir batten angefangen. 
—Fut. Imp. 3c werte anfangen; wir werden anfanger.— 
Fut. Perf. 3 werte angefangen baben; wir werten 
angefangen baben. 

Conn. Fut. Imp. 3h wire anfangen; wir wiirden 
anfangen.—2’ut. Perf. Sch wiirte angefangen baben; wir 
twitrden angefangen baben. 

Imp. Pres. Bange (tu) an, fange er an; fangen mir an, 
fanget (hr) an, fangen fie an. 

InF. Pres. Anjangen or anzufangen, to begin.— Per. 
Wngefangen haben, to have begun.—/ut. Anfangen 
werren, to be about to begin. 

PaRT. Pres. Anfangent, beginning.— Past. Angefangen, 
begun. 

OBSERVATIONS ON THE PARADIGM. 

An inspection of the above paradigm will show 
that the separation of the prefix from the radical 
part of the verb takes place in the indicative, sub- 
junctive, imperative, infinitive (when preceded by 
gu), and the perfect participle. In the indicative 
and subjunctive, however, the separation is not made 
when, in dependent sentences, the verb is placed at 
the end of a clause or period: thus, alé tie Gonne 
tiefen Morgen aufyging, fo verfewand ter Rebel, when the 
sun rose (aufging) this morning, the fog disap- 
peared. 

In regard to the position of the particle, when 
separated, it must be noted that in the indicative, 
subjunctive, and imperative, it stands after the 
radical; often, also, after the several words de- 
pendent upon it ; thus, 1h fange taé Bud an (where 
an, belonging to fange, comes after the object), I 
begin the book. 

In the infinitive and the perfect participle, on 
the contrary, the particle comes before the radical ; 
being separated from it, in the injfinitive, by yu 
(when that preposition is employed), and, in the 
participle, hy the augment ge-, which is peculiar to 
that part .. the verb; thus, angufangen (an-+ gu +fan- 
gen), to begin, to commence ; vorgefiellt (vor + ge+ fells), 
placed before one, represented. 

It remains to be added that particles, when 
separated from the radicals, receive the full or 
principal accent; and that the radicals (if verbs) 
have the same form of conjugation, old or new, 


regular or irregular, as when employed withou 
prefixes. ‘ 
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INSEPARABLE PREFIXES. 

The prefixes of this class, as the name implies, 
are always found in close union with their radicals. 
They allow not even the augment syllable ge-, in the 
perfect participle, to intervene, but reject it alto- 
gether (from this, however, must be excepted the 
case of the prefix m1, which, in a few instances 
allows the augment ge- to be prefxzed—thus, from 
mifveuten, to misinterpret, we have, in the perfect 
participle, gemisreutet) ; as, betedt (not begeredft), covered, 
from bevecfen, to cover. Neither is gu (when used) 
allowed to come between the prefix and the infini- 
tive, but stands before the two combined into one 
word ; as, ju empfangen (not empyufangen), to receive ; 
except in case of compound prefixes, wherein the 
first component is a separable and the second an 
inseparable particle, ju being then inserted between 
the two particles, us, anguertennen (from anetfennen). 
The inseparable prefixes are always unacoented, 
except after and mif. 


SIMPLE PREFIXES INSEPARABLE. 
after, behind ; Nfterreven, to talk behind 
(one's back); to slan- 
der. 
Be, near, by, over, to Befommen, tocome by, t.e,, 


After, 


make ; to get ; to obtain. 
my, in, within; Gmpfineen, to find or feel 
within ; to perceive. 
Gnt, apart, awny, to de- Gnegeben, to go away or 


prive of ; off ; to escape. 
Gr, forth,for,on behalf Grflaren, to make clear 
of ; for (one) ; to explain. 
@e, (mainly intensire Gevenfen (same as tenfen), 
or euphonic) ; to think of. 
Mf, wrong, erroneously ; Mifreuten, to misinterpret. 
Ver, away, at a loss; Verfchlafen, to sleep away, 


t.e., lose by sleeping. 
Wirerfteben, to stand a- 
gainst ; to resist. 
Serfneiven, to cut apart 
or in pieces. 


Wirer, against ; 


3er, apart, asunder ; 


VEEBS WITH INSEPARABLE PREFIXES DERIVED 
FROM COMPOUND NOUNS. 


Beanfprucden, to claim, lay ‘erabfeeuen, to abhor, de- 


a claim to anything. test. 

Beauffidtigen, to inspect, erabfdneren, tosend away, 
control. dismiss. 

Beauftragen, to commis- Weranlaffen, to occasion, 
sion. cause. 

Berabreten, to concert, Berausgaben, to spend, pay 
agree upon. away. 

OBSERVATIONS. 


Se has in German the same power which it has 
in English. It is therefore, in most cases, better 
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transferred than translated. Its uses will be easily 
learnt from examples. Thus, from 


Klagen, to moan. Beflagen, to bemoan. 
Streuen, to strew. Befireuen, to destrew. 
Laden, to laugh. Beladen, to laugh at. 
Glage!, a wing. Befligeln, to furnish with 


wings, to hasten. 
@lad, happiness. Begliden, to make happy. 
Grei, free. Wefreien, to set free. 
In some inatances it is merely euphonie. 


Emp and ent. @mp is, probably, only another 
form of ent; occurring, however, only in three verbs 
(empfinten, to feel; empfangen, to receive ; empfeblen, to 
recommend), and bearing a sense but remotely 
related to its original. The prime and predominant 
power of ent is that of indicating separation, de- 
parture, prication. 

In some instances it has the kindred sense of 
approach or transition from one point or condition 
towards another. For example :— 


eben, to go. 
Sieben, to draw. 
Haupt, the head. 


Entgehen, to get off, escape. 
Entyehen, to withdraw. 
Enthaupten, to deprive of 
the head, to behead. 
Enttraften, to deprive of 
power, to weaken. 
Enthloven, to divest of 
shame, to be bold. 
Gntfprechen, to answer or 
correspond to. 

Ent is sometimes, also, merely intensive or eu- 
phonic ; as, entleeren (from leer, empty), to empty 
out. 

@rand ver. @r, as a general rule, conveys the 
idea of getting or gaining for someone, by means 
of that which is expressed by the word connected 
with it; as, erbitten, to get, or try to get by 
begging. It finds its exact opposite in ver, which 
marks what is against or away from someone's 
interest or benefit ; as, verbitten, to beg off, to decline. 
The force and use of these particles are best illus- 
trated by examples :— 


Kraft, power. 


Bldre, dim-eyed, dull, 
bashful. 
Sprecpen, to speak. 


Binten, to find. Grfinten, to find out for 
oneself, invent. 

Stehen, to stand, Grftehen, to arise, origin- 

; ate. 

Wauen, to build. Grbauen, to erect, to pro- 
duce. 

Spielen, to play. Verfpielen, to play away, 
to lose by gambling. 

Bahren, to carry, or lead.  Perfasren, to lead away, 
to sedunoe. 

Gaiyn, to anit. Berfatyen, to oversalt, spoil 
in salting. 
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@r and ver are also both employed in converting 
nouns and adjectives into verbs expressive of trans- * 
ition from one state or condition into another. 
Thus :-— 

Erfalten, (falt, cold)to get Bererein, (evel, noble) to 
cold. ennoble. 

Ertabnen, (fihn, bold) to Bergittern, (Gott, God) to 
become bold, dare. deify. 

Erlabmen, (fahm, lame) to Veralten, (alt, old) to grow 
become lame. old or obsolete. 


In some instances, moreover, er and ver are only 
euphonic or intensive. 


PREFIXES SEPARABLE AND INSEPARABLE. 


The prefixes of this class, when separable, are 
always under the full accent; when inseparable, 
the accent falls upon the radical. 

Their effect, when separable, is, in union with 
radicals, to produce certain intransitire compounds, 
in which each of the parts (prefix and radical) has 
its own peculiar and natural signification. 

There are, however, some compounds of burd and 
um in which, though these particles are separable, 
the verbs are, nevertheless, transitive. Still, it will 
be found that in such cases the signification of the 
compound is figurative ; as, umbringen, to bring about 
(one's death), i.c., to kill. 

Their effect, when inseparable, is, in connection 
with the radicals, to form certain transitire com- 
pounds ; which, for the most part, are used in a 
figurative or metaphorical sense. 

We subjoin a list of the prefixes of this class, 
illustrating each by a couple of examples ; the first 
being one in which the prefix is separable, the 
second one in which it is inseparable :-— 


Durdh’dringen, to press or force 
through. 

Durehtrin'gen, to penetrate. 

Hinter’geben, to go behind. 


Durd, through ; 


inter, behind ; pice be 

Iber, over ; N'berfegen, to set or put over. 
Uberfeg‘en, to translate. 

Um, around ; Um‘geben, to go around. 


Umgeb’en, to evade. 

Wie'rerholen, to fetch or bring 
back. 

Wiererho'len, to repeat. 


VERBS COMPOUNDED WITH NOUNS AND 
ADJECTIVES. 

A variety of compounds is produced by the union 
of verbs with nouns and adjectives. These follow 
the same general laws which govern those produced 
by means of prefixes. Some of them, accordingly, 
are separabie, as :— 


MWierer, again; back; 


ree Ne pe ee pee, 
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Behliglagen, to miscarry; from fehl and falagen. 


Ereifyreden, to acquit ; foci 4, forecjen. 
Pleigtommen, to equal ’ 9 gle ” formmen, 
Lobreifen, to tear away ; » 108 oy “teigen. 
Stattfinven, to take place; ,, ffatt ,, finden. 
Some are inseparadle, as :— 

Sanvdbaben, to handle ; from $ant and baben. 
Liebiugefn, to ogle ; » eb ,, dugeln. 
Muthmafen, to suspect ; » muh ,,  magen. 
Boileben, to perform ; » voll 4, — gieben. 
Wilfabren, to gratify ; » will ,, fabren. 
PBeiffagen, to foretell ; ” roeté ” fagen. 


These verbs take the augment syllable ge- in 
the perfect participle ; except volljiehen, which has 
voflycgen. In some cases, however, verbs compounded 
with voll also take the augment; as vollgegeffen, 
from veligiefen, to pour full. 


THE ADVERBS. 

Adverbs in German, as in other languages, serve 
to modify the signification of verbs, participles, 
and often, also, that of one another ; denoting for the 
most part certain limitations of time, place, degree, 
and manner. Hence they are usually classified 
according to their meaning. 

They are indeclinable, and are formed, either by 
derivation or composition, from almost every other 
part of speech; of some, however, the origin is 
wholly unknown. 

Arranged according to derivation, adverbs are 
divisible into the following classes :— 


(1) ADVERBS FORMED FROM NOUNS. 


Adverbs are formed from nouns by affixing the 
letters. This termination ¢ is nothing more than the 
sign of the genitive singular ; which case, not only 
of nouns, but also of adjectives, participles, etc., is 
often made to perform the office of an aiverb. 
Examples :-— 


Morgens, in the morning; from rer Morgen, morning. 


Tasé, in the day ; » ber Tag, day. 

Theilé, in part, or partly; ,, ter Theil, part. 

Suge, swiftly ; » rer Slug, flight. 

Durdhgehenté, generally ; » durehgefend, passing 
through. 

Sufebenté, visibly ; » gufebend, looking at. 


(2) ADVERBS FORMED FROM ADJECTIVES. 


Adverbs are formed from adjectives by the addi- 
tion of the suffixes -lig, -b aft, and -lingé; which,ex- 
cept the last, are also regular adjective terminations. 
These endings are chiefly expressive of manner, 
and may be translated sometimes by a corresponding 
suffix (as the English -iy or -ishly), and sometimes 
by some equivalent phrase. Examples:—  , 


187 
Wafttid, truly, verily ; from wabr, true. 
Boshaft, maliciously ; » fife, evil, wicked. 
Weislih, wisely ; » —weife, wine. 
Greil, sure, to be sure ; » fret, free, sure. 
Biindlings, blindly ; »» blind, blind. 


The letter ¢, also, as above stated, added to 
adjectives, gives rise to a class of adverbs, thus :— 


Rests, on the right ; from ret, right. 

Rinfs, on the left; 1» linf, left. 

Anvers, otherwise ; » anter, other. 
Wereité, already ; » _bereit, ready. 
‘Befonveré, particularly ; »,  befonver, particular. 
@tets, continually ; »  ftet, continual. 


The letter ¢ is also sometimes affixed to adverbs 
ending in mal; as, vormalé, formerly ; tamalé, at that 
time; vielmalé, many times. For numeral adverbs 
ending in maf, lei, etc., see the section on Numerals. 

Here note, also, that almost all German adjectives 
in the absolute form—that is, in the simple form 
without the terminations of declension—are employed 
as adverbs; thus, er rennt fdnell, he rans rapidly; er 
bantelt ebrluh, he acts honestly. 


(3) ADVERBS FORMED FROM PRONOUNS. 


These are, chiefly, ra, there (from rer, tie, tab, this 
or that); wo, where (from wer, wat, who, what) ; ber. 
hither, and bin, thither (from some corresponding 
demonstrative pronoun no longer found). 

The pronominal adverbs, in combination with 
other words, give rise toa number of compounds. 
Thus ta and we, united with prepositions, serve often 
instead of the dative and accusative (neuter) of the 
pronouns ter, wer, and welder respectively. It will 
be noticed that when the other word begins with a 
vowel or with the letter n, ta and wo are written bar 
and wor; that is, that ris inserted for the sake of 
euphony. The following are compounds of ta and 
wo :— 


Dabei, thereby, i.¢., by 
this or that. 

Dafir, therefore, i.e¢., for 
this or that. 

Damit, therewith, 
with this or that. 

Darin, therein, i.¢., in this 
or that. 

Darunater, thereunder or 
among, t.¢., under this 
or that. 

Darum, thereabout or 
therefore, ¢.c., for this 
or that; therefore. 

Daran, thereon, i2., on 
this or that. 


te, 


Wobei, whereby, i.e, by 
which. 

®Wofar, wherefore, i.¢., for 
which. 

Womit, wherewith, 1.¢., 
with which. 

Worin, wherein, i.¢. in 
which. 

Worunter, whereunder, a- 
mong, t.¢., under which. 


Worum, whereabout, 1.4., 
about or for which, 
wherefore ; why. 

eran, whereto, 1¢., to 
which. 
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Darauf, thereupon, 1.., 

[ upon this or that. 

Darauws, therefrom, 
from this or that. 

Daven, thereof, tc. of 
this or that. 

‘Dajgu, thereto, f.e., to this 
or that. 

Dadurgh, there-through or 
thereby, i.¢, through 
or by this or that. 


1.6., 
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Worauf, whereupon, t.c., 
upon which. 

Woraus, wherefrom, i.¢., 
from which. 

Woven, whereof, t.¢., of 
which. 

Woy, whereto, 7.¢., to 
which. 

Worurd, whereby, é.¢., by 
or through which 


In like manner ber and §in appear, also combined 


with other words. Between these two particles a 
distinction exists, wherever they are used, whether 
alone or in composition with other words, which 
should be well understood and always remembered. 
They are, in signification, exact opposites: ber in- 
dicating motion or direction towards the speaker ; 
§in implying motion or direction away from the 


speaker. The following are examples :— 


Serab, down hither, i.e., 
where the speaker is. 

Serauf, up hither. 

Seraué, out hither. 

Serein, in hither; into 
this place. 

Pierher, or Hieber, hither 
here ; this way. 

Herdber, over hither. | 

Secunter, under hither. 

Saber, from there hither, 
t.e., thence. 

Woher, from which place 
hither, t.¢., whence. 


Sinab, down thither, 7.¢., 
away from the speaker, 

Sinauf, up thither. 

$inaus, out thither. 

Sinein, into that place. 


Grerbin, thither; this way 
forward. 

Qiniber, over thither. 

Hinunter, under there. 

Dabin, from thither (to) 
there, #.¢., thither. 

Wohin, from which place 
thither, 7.¢., whither. 


We have no words in English corresponding 
exactly in use and force with ber and bin; and there- 
fore, though everywhere in German their force 
may be felt, it cannot always be expressed by single 
words, in translation. Hence they are often treated 
as expletives, 
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COMPARATIVE ANATOMY.—VII. 
[Continued from p. 114] 


CRUSTACEA. 
OF all the Crustacea the forms best known to us are 
the lobster, crab, and prawn (Fig. 21), with a general 
description of which we will commence our account 
of this group, and then we will point out some of 
the modifications of this type. These creatures 
are in common speech called shell-fish, but this 
name is a bad one; for they are not fish, nor oan 
their investment be called a shell, the word shell 
being more properly applied to the external seore- 


tions of the Mollusca. There is, however, one 
point of ‘similarity in these two kinds of shell—‘ 
namely, that the earthy salt carbonate of lime 
forms the hard deposit in both cases. This salt, 
which is the same as chalk, limestone, and Iceland 
spar, is the one which seems to be the most easily 
employed by invertebrates to strengthen those 
tissues which it is necessary should, for the pur- 
poses of the animal, be rendered hard and inflexible. 
This chalky induration is no doubt taken into the 
system while dissolved, and circulates with other 
constituents of the nutritive fluids, and only assumes 
its hard, stony, and solid form when it has reached 
the integument of the crustacean, and is there laid 
up in its cells. When once laid down, however, it 
seems to be but little liable to be redissolved and 
carried away again, as the organic substances of 
the tissues are. Probably the lime is absorbed 
while in some form more soluble than the carbonate, 
and only becomes the less soluble carbonate by 
becoming combined with the carbonic anhydride 
(CO,), which, as we have seen, is a continual waste 
product of the system. The reason for this sup- 
position is derived from the fact that when the 
animal is growing within its stiff hard shell, instead 
of the earthy particles being partially dissolved 
and rearranged with the deposit of more of such 
particles in the interstices, the whole shell is cast 
off with the layer of skin which encloses it, and 
the whole has to be reproduced from below. The 
whole integument or outer coating of the crustacean 
is a constantly vital inner layer permeated by the 
blood. Over this is a layer of pigment which 
gives the colouring to the animal, and which often 
exudes colouring matter which penetrates the 
whole of the shell whion lies above it; and lastly, 
there is the external epidermal layer in which 
the shell is deposited. This last, with its involved 
chalk substance, is often of great thickness, and 
the chalk is laid down in closely applied rods or 
columns, which lie perpendicularly to the exterior 
of the animal. This epidermis corresponds to our 
scarf-skin. In its physical character it partakes 
of the nature of this and of horn. Chemically it 
is different from either of these, as it burns quietly 
to a white ash, without either melting, or swelling 
up as horn does. Moreover, caustic potash (KHO) 
will not melt it, nor will nitric acid (HNO,) colour 
it yellow, as our epidermis is dissolved or coloured 
yellow by these several substances. This outer 
epidermis of the higher Crustacea, which is so thick 
and hard in some parts, also passes as a thin film 
over other parts, clothing the whole body and even 
extending inwards into the alimentary canal. So 
that when the creature casts off its old coat to 
allow it-to grow, the old slough presents the 
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perfect shape of the living animal, and the ovat 
> the stomach with ita internal teeth are also found 


in connection with the rest. Thus truth is stranger 
than the wildest fiction. Baron Munchausen, when 
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thick at their terminal jointa (as the pinoers of the 
uz>b are) as to prevent their extrication through 
the prcximal joint-casings, these last split up, and 
so complet: denudation is effected. The fresh 





Fig. 27. A. LoBeTeR WITH ONE SIDE OF 1HE CARAPACE REMOVED TO HOW THE GILL-CRAMBER, Lega ann Limm ! 
AS IY cuT sHORT. B. LOBSTER REPRESENTED AB IF CUT THROUOH A LITTLE ON THE NEAR SIDE OF THE MID-LINE, 


ORLY CEPHALO-THORAX REPRESENTED. 


C. Leo or Loxster, witn Friar anwp Gitte. 0D. 


Prawn (CRANGON) AND 


TITS SEPARATE PARTS DETACHED, E. CycLors with Eoo-Povucnms. 


Refs. to Nos. in 
a “receive venous bi 


1, ovary ; 2, liver; 8 toed. gills ; 4, p ogeliom: pean 


B. I, jaw; eee - Sgetrpcoal 4, intestine; 5, liver; 6, 
to stomach rtery to 1 near lobe of liver ; ‘1 10, 


heart, with 
per part of tail; 11, sternal artery dividing below into—12, sternal abdominal che 18, foot and gill artery. 


artery 
0. 88, giliee 4, flap. D. 1, eyestalk ; 2, 3, antenne ; 


he could deal in no other way with an enraged 
wolf, thrust his hand down his throat, and turned 
him inside out like an old glove; but even Baron 
Manchausen would have been taken aback if after 
having done so he found the wolf none the worse. 
This exuviation, as it is called, is effected in the 
larger Crustacea by means of a transverse split 
which occurs between the great dorsal shield and 
the succeeding parts of the body. Through this 
the creature escapes, withdrawing all its limbe 
from their cases, and when they are so larga and 


4—9, foot jaws; 10—34, walking limbs. 


skin formed below is at first quite soft and flexible, 
and the fierce truculent crab, with its formidable 
toothed and strong pincers, becomes for the time a 
poor defenceless coward, compelled to skulk about 
among the stones and chinks of the rocks to avoid 
enemies which a few days before and a few days 
after it would defy. There is a vast number of 
species of Crustacea, and the variations in the 
number of segments, and the number, position, 
and shape of the limbs, are almost endless. An- 
other species, the common prawn, with the 


190 


disarticulated appendages of the first fourteen 
segments of the body, or those which are in- 
cluded under the great shield of the back and 
called in the aggregate cephalo-thorax, is given 
in the illustration. In comparing the segmentation 
of Crustacea with insects, it is thought that the 
cephalo-thorax, with its stalked eyes, two pairs of 
antenne, foot-jaws, and walking legs, corresponds 
not only to the head and thorax, but also with the 
fore part of the abdomen of insects. In accordance 
with this supposition, the part which succeeds to 
this, and which in the prawn is a large muscular 
tail, is called the post-abdomen ; this post-abdomen 
has limbs, which is not the case with insects or 
spiders. The position of the principal internal 
organs would bear out the conclusion that the part 
corresponding to the front part of the abdomen of 
insects lies under this great shield. Under it lie 
the whole of the stomach, generative organs, large 
digestive organs, and heart, the main portions of 
which all lie in the limbless after-part of the 
insect. The mouth opens on the lower surface of 
the animal, and it is seo covered with the great 
number of pairs of jaws, with their flaps and fringes 
which guard it, that it is difficult to disclose it. 
The throat leads upwards into a capacious oval or 
cubical stomach, whose walls are stiff and strong. 
It is lined internally with o pile of stiff hairs directed 
backward, and has at its hind part, from which the 
intestine proceeds straight to the tail, three strong 
teeth which masticate the food. This tooth ap- 
paratus is worked by muscles which run from the 
outer wall of the stomach to the shelly sides of 
the body. These muscles are under the control of 
the animal, and are worked at will. 

The circulatory system has a definite, compact 
heort, in the form of an oval bag which sends 
vessels forward to the eye, head, antenna, and 
stomach, sideways t» the two large lobes of the 
liver, and downwards through a great trunk which 
divides into two: one running to the gills and legs, 
and the other backward to the tail. The blood 
from the gills finds its way into spaces lying 
immediately under the shell, which all communicate 
with one another, and the largest communicates 
with the heart by slits in the side of that organ. 
This arrangement of the blood system is rendered 
necessary by the breathing organs being confined 
to certain definite parts—the gills. In those 
Crustacea where there are no gills, the circulatory 
system ia not ao perfect. The gills are organs 
which sprout from above the basal joints of the 
walking legs. In the lobster there are as many as 
three or four to each leg. They consist of a taper- 
ing triangular stem upon which a vast number of 
little tubular projections are set. These are of 
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thin membrane, and are supplied internally with 
blood from an artery which mounts the stem, , 
diminishing as it ascends, while the aérated blood 
is discharged into a vein, which also lies in the 
stem and enlarges as it descends. Although these 
organs are essentially gills or outward extensions 
of the integument, yet they are too delicate to be 
exposed to the casualties of the outer world. They 
are therefore included under the dorsal shiel@. In 
the lower orders, however, they are exposed and 
attached to the members of other segments of the 
body. The gills are thus included in a chamber 
under the shield. It is of course essential that a 
free stream of water should pass over them, and to 
effect this there are two orifices which form the 
entrance and exit of the water. The entrance is a 
long slit behind and below the chamber ; while the 
exit lies forward on the side of the mouth, and has 
covering it a large flap from the second pair of 
maxillse or foot-jaws, which is continually worked 
so as to drive the water outwards. Aération is 
maintained not only thus but by mechanical means 
within the chamber; for at the top of each leg 
there is, besides the gills, a long, stiff, leaf-like 
projection, which passes up between the gills, and 
as the animal walks this stiff flagellum squeezes 
the gills, and so renews both the water without 
and the blood within them. The position of these 
gills and flagellum will be seen in the illustration. 

The nervous system is not unlike that of 
the earthworm, but the degree in which the 
chain of double nerve-knots is dissevered and 
gathered together varies vastly. Sixty pairs of 
ganglia are found in one species, and in the crab 
all except the brain, which is situated above the 
mouth and supplies nerves to the organs of sense, 
are gathered into one nervous mass. The eyes of 
the higher Crustacea are on the same plan as those 
of insects. They are, however, set upon jointed 
movable stems. <A discussion of the claims which 
certain organs in the antennex of the lobster have 
to be considered the nose and ear will be found in 
the lessons concerning those organs of sense. The 
enormously long antennes of some of these creatures, 
which are well supplied with nerves, must be 
efficient organs of sense in the dense dark waters 
of the ocean. 

The preceding remarks only apply to those 
higher families of the Crustacea included under 
the class Decapoda. We will now very briefly 
notice the remaining orders, which contain animals 
of somewhat different structure. 

Amphipoda.—The eyes of these are not stalked, 
but their surface is on the same level as the rest 
of the body. The first joint of the thorax is made 
fast to the head, but the two following as well as 
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all the abdominal segments are free. Only four 
epairs of limbs are transformed into foot-jaws. 
The gills are in the form of membranous plates, 
set on the middle thoracic segments. These are 
never covered in by the shell, but are freely exposed. 

The example of this order which the reader will 
most likely have fallen in with is the sand-hopper, 
which is found in countless multitudes at the edge 
of thé sea. The liveliness of these animals is 
remarkable, as they are constantly turning somer- 
saults backwards, and in so doing jerk themselves 
violently into the air. 

Jeopoda.—These are segmented like the fore- 
going, and their gills are like them, but they are 
set, not on the middle, but the tail segments of 
the body. The woodlice (Oniscus), which, when 
touched, roll themselves into a perfect ball, are 
good examples of this order. 

Branchiopoda.—These Crustacea have one to 
three pairs of jaws. Their thorax is undeveloped, 
and with a variable number of abdominal segments 
to which gill-feet are attached. Frequently the 
body of these is covered by a shell. The Cypris, 
which is found in almost every pool of water, 
belongs to this order. The shells of these are 
often beautifully marked, and as they are found 
preserved in geological strata, they have been very 
useful in determining the nature of those strata. 
Thus, wherever a cypris is found, it is considered 
certain that the earth was deposited from fresh 
water; and the nature of their markings is so 
distinct that the different species are easily dis- 
tinguished by the shell alone. 

Pntomostraca.—These have a_ well-developed 
cephalo-thorax. Their abdominal feet are split 
into two portions, and they are without distinct 
organs of respiration. To this order belongs the 
Cyclops—thus named on account of its centrally 
situated single eye. Many also of those shapeless 
parasites which cling to the gills, eyes, and mouths 
of fishes, are classed with the Entomostraca. 

Cirripedia.—In these, the two sexes are combined 
in one individual. They are fixed animals, and 
have a mantle which is furnished with plates of 
carbonate of lime, like the bivalve shells of 
molluscs. These are the barnacles. They were 
long thought to be molluscs, but have all the 
essential features of true Crustacea. 

We have found it convenient to descend in the 
scale while describing these orders; but it must 
not be forgotten that the order should be reversed 
in a tabular classification. Thus :— 

1. Phyllopoda (@dador, leaf; wods, foot), leaf- 
footed Crustacea. 

2. Ostracoda (irrpaxor, shell), shelled Crustacea. 

3. Copepoda (xdéwy, oar), with oar-like feet. 
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4. Cirripedia (cirrus, a tendril ; Redes, Sect), 
animals with tendril-like feet. 

5. Teopoda (ioos, like; qwovs, foot), with like 
(thoracic) feet. 

6. Amphipoda (hui, both ; wodt, foot), animala 
with both kinds of feet on the thorax, f.¢., with 
walking feet and gill feet. ; 

7. Decapoda (8¢xa, ten ; wobs, foot), animals with 
ten walking legs. 

Another order called Trilobites inhabited our 
globe at that very remote period when the primary 
strata were deposited ; not one of them have sur- 
vived that period. Their remains are, however, 
found in great multitudes, and the number of 
species was large. From these remains we learn 
that they had a head and tail shield with free 
segments in between. Their eyes were compound, 
They could roll themselves into a ball like woodlice. 
It would seem that they are more nearly allied to 
the Arachnida, and that their nearest living form is 
the king-crab (Limulus). 


ARACHNIDA, 

The type of this clags, and that which gives it its 
name, is the common spider. According to Greek 
mythology, Arachne was the daughter of a famous 
Lydian purple-dyer. She so excelled in weaving 
that she challenged the great Athena, goddess of 
all the arts, to compete with her. To display her 
skill, she wove a piece of tapestry representing the 
loves of the gods, which was so faultless that 
Athena herself could not find a flaw in the design 
or execution. Not to be baffled, the goddess did 
what so many mortals do when surpassed by others 
—she tore the masterpiece to fragments. Arachne, 
in despair, essayed to hang herself; but Athena, 
more in anger than in kindness, changed the rope 
into a cobweb, and Arachne into a spider. If this 
legend should induce anyone to be a little more 
considerate, or a little less needlessly destructive 
of these creatures, which are ne{ther ugly nor un- 
interesting, it is worth repeating. The unfortunate 
Arachne still wenves her inimitable fabrica, and 
still hangs suspended from our ceilings, while the 
omnipotent housemaid, goddess of this lower sphere, 
still rends her web, and drives the weaver to despair. 
The little metamorphosed Lydian dyer's daughter 
excites a childish disgust, which is handed down 
from generation to generation; but if anyone will 
substitute a reasonable examination for an un- 
reasonable avoidance, he will find that beautiful 
which he preconceived was ugly, and that interest- 
ing which he misjudged as repulsive. In those dark 
ages when superior wisdom and virtue were more 
certain to bring to their possessors hopeless im- 
prisonment than the greatest crimes, many a 
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solitary prisoner of refined and appreciative nature 
has waited to see the little Arachne descend from 
the roof of his cell with as much impatience as 
any lover beneath the casement of his love. Since 
the spinning faculty is that which is most intimately 
connected with our idea of a spider, it was ex- 
tremely natura] that the old Greeks should make 
the spider represent a woman. Despite its false 
fame of ugliness, we, who call single ladies spinsters, 
naturally associate the spinder, or spider, with 
them. Unfortunately for the reputation both of 
spiders and women, we cannot stop short in 
admiration of the art displayed in the construction 
of the web, but the mind runs on to the design 
and uses for which the art is employed. These 
designs are to ensnare and to destroy. Hence 
deceit and cruelty, the vices of the weak, have 
been attributed to spiders. The bitterest satirists 
of the fair sex have found in the spider a simile 
which has pointed their invective from the earliest 
ages of literature. Thus, in one of the most famous 
tragedies of schylus. when the chorus find 
Agamemnon slain in his bath by his deceitful wife 
Clytemnestra, they exclaim— 
* Keioa: S'dpaxyns dv tdacuar: Tyd' 
doefa Odvaty Aloy éxmvewy,”' 


‘Thou in the female spider's toils art lying, 
And breathest forth thy life, dishonoured dying.” 


Since the spider is our type of the class, we 
shall first call attention to the characters which it 
possesses in common with the whole class Arachnida ; 
then proceed to describe the structure of the 
common spider in detail; and finally notice the 
variations of this type in the different divisions of 
this class, such as scorpions, mites, etc. 

The Arachnida are articulated animals whose 
bodies consist of a longitudinal series of segments 
like those of insects. This segmentation into rings 
is, however, often less marked than in insects; and 
in the true spiders, which have a smooth soft 
integument, the divisions are rather inferred, 
from tracing them in allied forms or in the em- 
bryonic state, as they become more and more 
obliterated, than from any indication of their 
actual presence in the adult animal. In all cases 
they are distinguished from insects by having no 
marked division between the head and thorax. 
Both these divisions are combined, as in the higher 
crustaceans, into one piece, called the cephalo- 
thorax. In the mites a still further amalgamation 
of the divisions of the body into one globate bag 
ocours, which represents at once head, thorax, and 
abdomen. Where there isa constriction between 
the thorax and abdomen, so that one can be dis- 
tinguished from the other, the limbs are wholly 
confined to the thorax. This distinctive feature 
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cuts them off from the Myriopoda and Crustacea. 
The Arachnida never possess wings, and instead of 
the three pairs of legs of insects, they have four 
pairs. These limbs are all jointed, but they are 
built upon a somewhat different type to those of 
insects, as we shall find when we come to describe 
them more minutely. 

The jaws, situated farther back, are ch 
by the enormous development of the palps. These 
palps are so elongated and jointed in the spiders 
that they would be taken for legs by an ordinary 
observer, and hence spiders appear to have ten 
instead of eight legs. In scorpions these maxillary 
palps are larger than any of the other limbs, and 
will be described hereafter. The eyes of the 
Arachnida are, when they are present, always 
simple and few in number—eight, six, four, or 
two being commonly found. They never have 
a multitude of hexagonal or quadrate ocelli 
grouped into one organ as insects have. The 
method of breathing is very various in the 
class, the lowest having their tissues oxygenated 
throngh the skin, others having traches like 
insects, while others have what are called lungs. 
The sexes are usually distinct, the females ex- 
ceeding the males in size With the exception of 
the Pantopoda (or Pycnogonida), none of the 
Arachnida are marine in their habitat. Some of 
the lower orders inhabit fresh water, as, for instance, 
the little scarlet water-spider. The major part 
live in and breathe air. 

We will now take a common spider as the 
example of the class, so that we may go into detail 
without misleading the reader by the idea that 
the description will apply to other members of the 
class, 

The cephalo-thorax is somewhat flattened ; its 
integument is of a harder consistence than that 
of the abdomen. The upper plate is called the 
shield, and the lower the breastplate or sternum. 
Between the edges of these two, along the sides of 
the body, spring the legs. The shield is wider 
than the breastplate, and overlaps it, so that while 
the bases of the legs are well seen from below they 
are not seen from above. The shield is usually 
narrower in front, and wider and heart-shaped, or 
rounded, behind. It is raised into a conical pro- 
tuberance at the fore part, and on this the eyes 
are set. The breastplate is often rounded, or heart- 
shaped, with the apex backward, or in the form of 
an escutcheon. The box of the cephalo-thorax 
contains the stomach, main nervons masses, and the 
muscles of the limbs. The eyes in the common 
spider are eight in number, in two transverse lines 
of four each. Their relative position, number 
(two, six, or eight), and size are much depended 
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on to distinguish the genera. Sometimes they are 
mounted on a pyramid, or elevated watch-tower, 
which rises from the shield in a very grotesque 
manner. 
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These were probably acten upon the festivals of 
the saints whose deeds and sufferings they de- 
picted, and were with appropriateness oalled 
“miracles” or “miracle plays.” Such were the 
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ENGLISH LITERATURE.—IX. 


(Continued from p. 189. } 
THE ELIZABETHAN PERIOD-THE DRAMA. 


THE great glory of the Elizabethan period is its 
drama. But in order to realise the development of 
the drama during this age it is necessary to know 
something of what it had been before. 

The earliest plays in England, as throughout 
Europe generally, were essentially religious in 
character, and intended to convey religious truths 
in the most striking manner to un illiterate people. 
They were for the most part written by churchmen, 
and acted by the clergy in the larger churches. 
Some of these plays, which were no doubt acted 
upon some of the great festivals of the Church, 
represented in a dramatic form the principal events 
of the Bible history, and were intended to illustrate 
and impress upon the popular mind the leading 
doctrines of the Christian faith. These plays were, 
not unnaturally, called “mysteries.” Others were 
founded upon the legends of the sainta, and repre- 
sented the wonders of their lives and deaths. 
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dramatic entertainments of Christian Europe during 
the middle ages; and the “ Passion Play,” which is 
stil] acted every tenth year at Ober-Ammergau in 
the Tyrol, and which draws the Tyrolese peasants 
together in thousands to gaze in devout wonder at 
a dramatic representation of the life and death of 
Christ, is exactly the “mystery” of the middle ages, 
which has survived in that remote corner of Europe 
centuries after it has been forgotten elsewhere. 

It is probable that such plays were introduced 
into England from France soon after the Norman 
Conquest. The earliest of them were in Latin; 
perhaps then for a time in England in French. 
But in this, as in other departments, the English 
tongue overcame its competitors, and became the 
established language of the religious drama. 

In course of time a variety was introduced into 
these religious plays. In the mysteries and miracles, 
as we have seen, the characters were rea] personages, 
and the incidents were historical or what were 
supposed to be historical facts. The “morals” or 
“ moralities,” which came into vogue at a later date, 
were allegorical, not historical. Instead of the 
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virtuous and vicious personages of sacred history, 
they had as their characters the various virtues 
and vices themselves, and other abstract concep- 
tions, brought upon the stage, together with per- 
sonifications of mankind in general, or other repre- 
sentatives of ordinary humanity, which are shown 
as acted upon by the various passions or principles 
represented by the allegorical personages. One of 
the most important characters in all these plays 
was the vice, probably the lineal ancestor of the 
modern clown. He was a kind of buffoon, and to 
him, together with the devil—who had performed 
the same function in the older mysteries, and who 
was still retained in the moralities—was entrusted 
most of the comic element in such pieces. 

We have already said that in the earliest times 
the mysteries and miracle plays were not only 
Yeligious in subject, but religious in purpose too, 
being acted by clerical persons in sacred places 
with a view to instruction, and on the occasion of 
religious solemnities. Thus, of the most important 
sets of mysteries which have come down to us, one 
set was acted annually on Corpus Christi Day by 
the Grey Friars at Coventry. Another sct was 
acted, it is supposed, at the abbey of Widkirk. 
But in course of time, though the subjects of the 
plays remained the same, the whole spirit of the 
performance became changed. What had once 
been a religious ceremonial became a mere popular 
entertainment. One marked step in this process 
was made when tlrese plays came to be acted by 
others than the clergy, or those connected with 
the clergy, and in other than sacred places. Thus 
a third important set of old mysteries which have 
come down to our times were acted yearly in 
Whitsun week by the trade guilds of Chester, each 
of the twenty-five separate plays of which the set 
consists being assigned to a particular trade, by 
the members of which it was acted from year to 
year. These plays, too, were not performed in any 
sacred place, but upon movable stages at various 
points in the streets of Chester; the plan being 
that, as each play was finished in one street, stage 
and all was moved away to another street, making 
room for the play next in order, so that all the 
plays were going on at once, and each in its turn 
made the circuit of the town. Nor was it only in 
the case of such great popular exhibitions as these 
that the performance of the mysteries was losing 
its religious character. They came to be acted at 
Court festivities and on other similar oocasions 
purely secular. The moralities, too, in which 
abstract virtues and vices took the place of the 
most sacred real characters, evidently appealed far 
leas to religious associations than the older form of 
play had done, and so tended to secularise the Stage. 
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Up to a very early period the existence of 
mysteries and miracle plays in England may be 
traced, and before very long the distinction between 
the two terms came to be neglected, and they were 
used almost indiscriminately. In a later period, 
allusions to such plays are common in Piers 
Ploughman and in Chaucer’s works. Not long 
afterwards, early in the fifteenth century, the 
moralities began to come into vogue. They never 
entirely superseded the earlier form of play, but 
they gradually gained upon them until they very 
nearly supplanted them. Both, however, continued 
to be acted down to the time of Elizabeth. There 
is clear evidence that mysteries and morals were 
both acted, though probably less and less frequently, 
during the whole of her reign and down to its very 
close, if not even toa somewhat later period. They 
only faded away before the splendour of the 
Elizabethan drama. 

The prevalence of the morality over the more 
sacred mystery was evidently a step towards bring- 
ing the drama to deal with the subjects of real life 
and real human character. A further advance in 
this direction was made by the class of short plays, 
or rather scenes, which have received specially 
the name of “interludes.” They were short comic 
pieces, each of a single scene, generally of a 
broadly humorous character—intended, perhaps, to 
be acted in the intervals of longer performances. 
The principal writer of these pieces was John 
Heywood, who held the office of Court jester under 
Henry VIII. 

The transition state of the drama before the 
accession of Elizabeth and in the early days of her 
reign is well illustrated by the career and works of 
Bale. John Bale was a churchman, and a man of 
extensive and varied learning, a laborious author, 
and an eager controversialist. Early in life he 
embraced the reformed faith, and under Edward 
VI. he was made Bishop of Ossory. The accession 
of Queen Mary obliged him to leave his Irish see ; 
and, although restored under Elizabeth, he never 
returned to it, but died in England five or six years 
after that queen’s accession. He was the author 
of several prose works, of which the most important 
isa Latin biography of British authors. But it is 
as a dramatist that we are concerned with him at 
present. He was one of the most diligent writers 
of religious plays in the old forms, mysteries and 
moralities. But in his hands, as in many others, 
apparently, at that time, they are no longer de- 
signed for the simple teaching of the undisputed 
truths of Christianity—his plays, whatever their 
form, are in substance controversial attacks 
upon Popery, in bitter contest with which his 
whole life was spent, But in addition to his plays 
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of this class, he was the author of one which forms 
an important connecting link between the old and 
the new drama. His play of Xing Juha is founded 
upon the old chronicles of that king’s reign, which 
it follows pretty closely; but the play partakes 
also of the characteristics of the morality, for side 
by side with the historical personages with whom 
we are familiar we find the stage occupied by such 
abstractions as Widowed England, Verity, Treason, 
and Sedition. This is the oldest historical play 
extant, but it was soon followed by others of the 
same class. 

The first regular comedies in the language belong 
to about the same period. The earliest comedy 
which has come down to us is Jlalph Royster 
Doyster, written by Nicholas Udall, master firat 
of Eton and afterwards of Westminster School, 
which was acted in the year 1551. This is a 
comedy of considerable force and spirit, repre- 
senting the vices, follies, and misfortunes of a rich 
and senseless young man, Ralph Royster Doyster, 
surrounded by a troop of flatterers, who live upon 
him and lead him into every sort of trouble. Of 
somewhat later date, but of far inferior merit, is the 
comedy of Gamnmmer Gurton's Needle, supposed to 
have becn written by Jobn Still, Bishop of Bath and 
Wells. The play is founded upon a farcical incident 
of low life, but the humour of the piece never rises 
above the merest and coarsest buffoonery. 

Very little later we meet with the first regular 
tragedies. Among these, one of the earliest, if not 
the very carliest, is the tragedy of Gorbodue, or 
Ferrez and Porrez, ‘This play was the joint pro- 
duction of Thomas Sackville, Lord Buckhurst (a 
poet of whom we have already given some account, 
when speaking of the “ Mirror for Magistrates,” the 
great work designed and in part executed by him), 
and of Thomas Norton; and it was acted in 1562. 
It is founded upon a story from the legendary 
British history—a story which had been several 
times used for poetical purposes before, amongst 
other places in the “ Mirror for Magistrates” itself. 
The story is a very tragic one, by no means ill 
suited for representation on the stage; and the 
language of the play is dignified and not wanting 
in eloquence. But the play, as a play, is lifeless 
and uninteresting. It is written in blank verse; 
the earliest example of the use of this metre in 
dramatic composition. This tragedy was rapidly 
followed by others of the same class; and thus by 
& very early period in the reign of Elizabeth the 
three main kinds of drama which were cultivated 
with most success in the Elizabethan age—tragedy, 
comedy, and history—-were already in existence, 
though the art of dramatic composition was merely 
in its infancy.. r 


1p, 


But before we go on to notice the Elizabethan 
dramatists properly so called, it will probably assist 
the student if we describe shortly the external 
materials with which the dramatist of that day had 
to work. It will be gathered from what we have 
already said that in the earliest times there were 
no buildings specially set apart for the performance 
of plays, and no class of men whose business was 
toact them. The earlier mysteries were acted in 
church and by the clergy ; the Chester plays in the 
streets of Chester, and by members of the trading 
guilds of the city. The banqueting halls of palaces 
and baronial custles, the dining halls of the inns of 
court—these, and probably many similur and far 
less suitable buildings, served as theatres ; and the 
members of the household, or of the inn of court, 
or any similar body of persons, did duty as actors. 
Thus the tragedy of Gorboduc itself was acted 
before the Queen at the Palace of Whitehall, by 
the members of the Inner Temple. But, while the 
practice of public and periodical dramatic repre- 
sentations, by amateurs of such classes and in such 
places as we have described, long continued com- 
mon, a great step in the history of the drama was 
made in the institution of regular theatres and 
professional actors. The latter innovation long 
preceded the former, for professional actors were 
to be found some time before the close of the 
fifteenth century; but they were at first, and for a 
long time continued to be, at least nominally, in 
the service of some peer or great man, and are 
always described as the Earl of Leicester's servants, 
etc., as the case may be, Indeed, actors not under 
such protection were apt to be roughly treated as 
rogues and vagabonds. The early actors seem, 
however, to have been companies of strolling players 
such as that which, in Hamlet, visite the Danish 
Court at Elsinore. But early in the reign of Eliza- 
beth regular thentres, specially built and reserved 
for the acting of plays, began to be established, 
and rapidly increased in number in proportion to 
the development of the drama. 

One result of the increase in numbers, and the 
concentration and gencral improvement in the status 
of the dramatic profession during Elizabeth’s reign, 
is too remarkable to remain unnoticed. Actors 
became authors. Each company of players en- 
deavoured to produce for themselves the pieces 
they needed for representation, which remainin, 
unpublished, beeame a valuable part of the jr - 
perty of the company, and a special attractic 
to the theatre. Thus Marlowe, Ben Jonson, Shak: 
speare himeclf, and many more of the Elizabeth: 
dramatists, were all actors both before and aft 
they became famous as authors. 

In order to appreciate the Elizabethan dramu, 
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it must further be remembered that the theatre 
and all its accessories were then very unlike what 
they are now. The theatre itself was generally 
@ rough wooden building with a rude thatched 
roof, sometimes open in the centre; the spec- 
tators, sitting or standing, for the most part 
arranged somewhat as they are at present, but in 
part on the stage itself. The elaborate scenery 
of modern times was unknown to Shakespeare's 
contemporaries. ‘The stage in those days was a 
simple stage and no more, with perhaps a gallery 
or scaffold above it to do duty for a castled wall or 
any other elevated place from which a character 
had tospeak. The presence on the stage of a chair 
of state, a bed, or a table, was enough to indicate 
that the scene was ina royal presence-chamber, a 
bed-room, or an inn. Another difference between 
the early and the modern stage is that in the 
Elizabethan uge there were no women actors. The 
female purts were then all acted by boys, four 
women never appeared on the stage till after the 
Restoration. ‘This is a subject frequently alluded 
to in the plays of the Elizabethan period, as for 
instance in Hamlet's address to the boy actor, 
“What, my young lady and mistress! By-’r-lady, 
your ladyship is nearer heaven than when I saw 
you last by the altitude of a chopine. Pray God, 
your voice, like a piece of uncurrent gold, be not 
cracked within the ring.” All these circumstances 
compelled the dramatists of those days to rely on 
their own genius and their power of arousing the 
imagination of their hearers for the effect they 
sought to produce, instead of upon the skill of the 
scene-painter, the mechanician, or any other ex- 
ternal appliance; and this, probably, in an age of 
such superabundant power, proved favourable to 
dramatic genius. 

The groatness of the Elizabethan drama, as of 
other branches of literature in the same era, belongs 
to the latter half of the queen's reign, and still 
more strikingly to that of her successor. 

John Lyly, whose “ Euphues” and the fashion of 
Euphuism to which it gave a name we have already 
mentioned, was also a dramatist of considerable 
reputation. His plays are founded upon mytho- 
logical stories, one of the best known being upon 
the story of Endymion. These plays have much 
of the character of the masque, of which we shall 
have to speak hereafter; and they seem to have 
been designed in the first instance for representation 
at Court rather than on the public stage, though they 
afterwards made their way to the regular theatre. 

Thomas Kyd, also one of the earlier of the Eliza- 
bethan dramatists, is known to fame chiefly as the 
author of two very remarkable plays, Jerenimo, und 
ita continuation, Zhe Spanish Tragedy. These 
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plays are tragedies of the gloomiest cast, but they 
show very great dramatic power in dealing with a 
purely tragic subject, and they attained a wonder- 
ful popularity. There is much doubt, however, 
whether the finest passages in the latter play, those 
which Lamb describes as the very salt of the play, 
are the work of Kyd, or of Ben Jonson, to whom 
they have been commonly ascribed, or of some other 
dramatist. 

George Peele, to whom a very high place among 
the Elizabethan dramatists has been assigned by 
some critics, is chiefly distinguished by the ease 
and melody of his versification. This is strongly 
shown in his most celebrated play, David and 
Bethsabe ; but the power which this play shows is 
more descriptive than dramatic. 

Robert Greene was a vigorous and prolific writer 
of pamphle‘s and short miscellaneous prose pieces 
of various kinds. He was alsoa popular dramatist, 
his plays being chiefly comic. 

Thomas Lodge was equally known as a physician 
and a dramatist. His best known play is Zhe 

‘ounds of Civil War, lirely sct forth in the true 
tragedies of Marius and Sylia. 

But of the dramatists before Shakespeare, in- 
comparably the greatest was Marlowe. Christopher 
Marlowe was the son of a shoemaker at Canterbury, 
and was born in that town in 1564. He received 
his early education at a free schoo] in Canterbury, 
and was afterwards, probably by the bounty of 
some relative or other patron, sent tothe University 
of Cambridge. He had thus, like most if not all of 
the Elizabethan dramatists, the benefit of a liberal 
education. After taking his degree, he followed 
the example of many young men of similar class 
and education in that day, and became an actor. 
The remainder of his short life was spent in the 
wildest debauchery; and he died in 1593 at the 
age of thirty, it is said from a wound received in & 
drunken tavern quarrel. In a life so short, and 
spent as his was spent, Marlowe's works could 
scarcely have been very numerous, and they are of 
very unequal merit. Some of his plays, as that of 
Tamburlaine, though never without passages of 
great poetic beauty, are deformed by the grossést 
extravagance of conception, expressed in the most 
inflated and bombastic languaye. So much is this 
the case that some scenes might well pass for 
burlesque, rather than serious dramatic writing ; 
as, for instance, the famous scene in 7anburlaine, 
in which the Tartar chief appears in a chariot 
drawn by captive kings with bits in their mouths, 
reins in his left hand, and in his right a whip, and 
thus addresses the kings :— 


** Holla, ye pampered fades of Asia ; 
e What! can ye draw bat twenty miles a day?” 
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Whether these faults are to be attributed to the 
extravaganoe of youth, or to a deliberate intention 
on the part of a man who had his bread to make to 
write down to the level of his audience, and gratify 
the lower tastes of the groundlings, it is at least 
clear that the dramatic genius of Marlowe is not to 
be measured by such plays as Tamburiaine. 

The three plays by which Marlowe iz to be 
judged, not only as to what his powers were, but 
what they might have been had he lived to the full 
maturity of his genius, are The Jew of Malta, 
Doctor Faustus, and Hdward II. Barabbas, the 
Jew, in the first of these plays, is a monster of 
avarice and cruelty, painted with great power; 
but in obedience, no doubt, to the popular notion 
of Jews in his day, Marlowe has, after all, painted 
a monster rather than a man. It has often been 
suggested that Shakespeare’s Shylock was in some 
degree taken from Marlowe's Barabbas; but, 
though the idea of introducing such a character 
may well have been borrowed by Shakespeare 
from his predecessor, the characters themselves 
have little in common, and are radically unlike 
Edward IJ, is a play of far Ingher merit. It 
contains passages showing a power of pathos 
rarely equalled. But the greatest of Marlowe's 
plays is Faustus. It is founded upon the same 
story as the “ Faust” of Goethe ; but the treatment 
of the story by the two poets is as different as 
might have been expected in the case of the actor 
of the sixteenth century and the plnlosopher ot 
the close of the eighteenth. 

In Marlowe's hands, the story is simply that of 
a great scholar and man of science who, devoting 
himself to the forbidden arts of magic, sells his 
soul to the devil, in return for four-and-twenty 
years of enjoyment of all earthly and sensual 
pleasures; and the interest of his play arises ont of 
the tragic scenes for which the story gives occa- 
sion. The closing scene of Faustus’ life well 
illustrates Marlowe's powers. 

The end of the twenty-four years is very near, 
and Faustus is left alone by his scholars to meet 
his fate :— 

Faustus.—Ah, Faustus, 
Now haat thou but one bare hour to live, 
And then thon must be damned perpetually ! 
Stand still, you ever-moving spheres of heaven, 
That time may cease, and midnight never come! 
Fair Nature's eye, rise, rise again, and make 
Perpetual day; or let this hour be but 
A year, a month, a week, a natural day, 
That Fauatus may repent and save his soul ! 
O lente, lente currite, noctis equi! 
The stars move stil], time runs, the clock will strike, 
The devil will come, and Paustas must be damned. 


Oh, I'll leap up to my God! Who pulls me down? 
See, see, where Qhrist’s blood streams in the firmament ! 


{The clock strikes eleven.] 
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One drop would save my soul; half a drop. Ah, my 
Christ !~ 
Ah! rend not my heart for naming of my Christ ! 
Yet will I call on him. Oh, apare me, Lucifer }— 
Where is it now? ‘Tle gone; and see where God 
Stretcheth out His arm, and bends His awful brows! 
Mountains and bills come, come and fall on me, 
And hide me frum the heavy wrath of God ! 
No, no! 
Then will I headlong run into the earth: 
Earth gape! Qh, no, it will not harbour me! 
You stare that reigned at my nativity, 
Whose influence hath allotted death and hell, 
Now draw up Faustua, like a foggy mist, 
Into the entrails of yon labouring cloud , 
That when you vomit forth into the air, 
My liinbe may issue from your amoky mouth, 
Bo that my soul may but ascend to heaven ! 
{The clack st: ihes the half-hour.) 
Ah, half the hour is past! "Twill all be past anon, 
© God, if Thou wilt not have mercy on my soul — 
Yet for Christ's sake, Whose blood has ransomed me, 
linpose some end to my incessant pain ; 
Let Faustus live in hell a thousand years, 
A hundred thousan€, and at last be asved ! 
Oh, no end ta limited to danned souls! 
Why wert thou not a creature wanting soul ; 
QO: why is this immortal that thon hast’ 
Ah, Pythagoran’ inetempsychosia' were that true, 
This soul should fly from me, and I be changed 
Into some brutish beast! All beasts are happy, 
For, when they die, 
Their souls are soon dissolved in elements ; 
But mine must live atill, to be plagued in hell. 
Curs'd be the parents that engendered theo! 
No, Faustus, carse thyself, curse Lucifer, 
That hath deprived thee of the Joys of heaven, 
[The clock strikes twelve.) 
Oh, it strikes, it atrikean! Now, body, turn to air, 
Or Lucifer will bear thee quick to hell! 
[Thunder and lightning. } 
Oh, soul, be changed into httle water dropa, 
And fall into the ocean; ne'er be fonnd. 
My God, my God, look not no flerce on me ! 
Adders and serpents, let me breathe awhile 
Ugly hell, gape not! come net, Lucifer! 
I'l) turn my books ah! Mephistophelis! 
{Exennt detlls with Faustas.) 


[Hater dervtls.} 
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COMMERCIAL CORRESPOND. 
ENCE.—IV. 
{Continued from p. 141.) 
FRENCH, GERMAN, AND ENGLISH. 
21 —LETTER OF INTRODUCTION, 
Stuttgart, January 4th, 1891. 

Gentlemen (Sir),—We beg to introduce to you 
the bearer, Mr. ——, whom we recommend to your 
kindness. 

Weat the same time open in your account a credit 
of £1,000, to which amount please furnish Mr. —— 
with the sums he requires upon his receipts, which 
please send us, when debiting our account for your 
payments. 
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Accept beforehand our best thanks for the ser- 
vices you will render Mr. ——, and believe us to be, 
Gentlemen (Sir), 
Faithfully yours, 


Mr, —~, London, J. WEBEL & Co. 


Valid for —— months. 


Stuttgard, le 4 janvier, 1891. 

Messieurs (Monsieur),—Nous prenons la liberté 
d'introduire chez vous par ces lignes, et de vous 
recommander & un accueil obligeant, M.——., 

Nous l'accréditons chez vous pour la somme de 
£1,000 (nous disons mille livres sterling). Veuillez 
bien payer jusqu’d cette concurrence l'argent dont 
M. ——— aura besoin, et nous en débiter sous envoi 
de ses quittances, 

Nous vous remercions d’avance de ce que vous 
voudresz faire on faveur de M, ——, et de vous prions 
d'agréer l'assurance de notre parfnite considération, 


J. WEBEB & Ci. 
M, ——, 4 Londres. 
Valable pour —— mois, 


Stuttgart, 4 Januar, 1891, 
Herr... 


Wir erlauben uné Bonen im Uberbringer tiefer Beilen 
Herrn MN. Me. vorguftellen, welchen wir Shrec freuwrlichen 
Aufragbme empfehlen. 

Sleichyeitig erdffnen wie tem Genannten bei Ihnen einen 
Grevit von L1000, Lie gu welchem BWetrage Sie Oeren Mt. M. 
bie von ihm gewadifedten Summen gegen CQuittungen ausgablen 
wollen, und belieben Ste uné legtere, gufammen mit ber 
WelaRungsaufgabe fiir Ihre Zahlungen, cingufenden. 

GenehHmigen Sie im Beraus unfern verbineliden Dant 
flr die Dienfte welche Sie Herrn MN. Me. qitig leifler werten. 

Hochactungésvoll, 


Here... ., London. 3. Weber & Go. 


@altig fae . . . Monate. 


22.—LETTER IN REPLY TO AN ORDER FOR AN 
ARTICLE WHICH HAS BEEN 8OLD, 
Bremen, March 18th, 1891. 
Messrs. Smith Brothers, London. 

Gentlemen,—I regret extremely to have to inform 
you that the article in question has been sold to 
Mr. Barton, of your city. Perchance you might 
come to an understanding with him. 

T have some pretty articles of a differont kind (a 
list of which I subjoin) that might possibly suit you. 

I am, Gentlemen, 
Faithfully yours, 
J. LEMAITRE. 
Bremen, le 18 mars, 1891. 
Meeaicure Smith Fréres, & Londres, 

Messieurs,—Jeé regrette infiniment de vous dire 

que l'article demandé a 6té vendu & M. Barton, de 
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votre ville. Peut-étre pourriez-vous entendre avec 
lui & cet effet. e 

J'ai de jolis objets d’un autre genre (dont je vons 
envoie une liste) qui, probablement, pourrajent vous 


convenir. Agréez, Messieurs, 


Yassurance de ma parfaite considération, 
J. LEMAITRE, 
Bremen, 18 Mary, 1891. 
Herren Gebriter Smith, Lonron, 

Zu meinem Tebhaften Berauern mus ic) Bonen tle Mit. 
theilung machen, taf ver betreffente YArtifel an Herrn Barton 
tort, verfuuft murte. Bielleiche werren Sie fic mit tem 
Genannten hiertiber veritincigen fonnen. 

Sch befige einige HAbfche Mrtitel ven einer anderen Sorte 
(woven ic cin Berzeichnig beifiige) wile Bonen moglicper- 
weife dienen wirden. Heeachtungevell, 

3. Lemaitre, 





23.—LETTER OF INTRODUCTION, AND OF CREDIT. 
Metz, January 15th, 1891. 
Messrs. Armand Roubot & Co., London. 

Gentlemen,—-The bearer of this letter, Mons. F. 
Decretelle, of this city, is one of our oldest friends. 
He purposes visiting England, and we take the 
liberty of recommending him to your care. 

Should M. Decretelle require some funds for 
travelling expenses, please to let him have all he 
wants to the extent of £500, taking his draft on us 
at three days’ sight. Subjoined we send you his 
signature, 

If you can in any way further the ends for which 
he has undertaken this journey, we should feel 
greatly obliged. 

We are at your service on similar occasions, 

And remain, Gentlemen, 
Yours truly, 
HENRI DE LA TOUR AND Son. 
Metz, le 15 janrier, 1891. 
Measieurs Armand Roubot et Cle, a Londres. 

Messieurs,—Le porteur de cette lettre, Mons. F. 
Decretelle, de cette ville, est un de nos anciens amis. 
Il se propose de faire un voyage en Angleterre, et 
nous prenons la liberté de vous le recommander. 

En cas ot M. Decretelle aurait besoin de quelque 
argent pour ses dépenses de voyage, ayez la bonté 
de lui compter ce qu'il vous demandera, jusqu’é 
concurrence de £500 (nous disons cing cents livres 
sterling) contre sa traite sur nous a trois jours de 
vue. Ci-joint nous vous donnons sa signature. 

S'il vous est possible de l'aider a atteindre le but 
de son voyage, nous vous en serions trés-recon- 
naissants. 

Toujours dévoués A vos ordres en pareille o¢casion, 

Nous vous saluons cordialement, 
HENRI DE LA TOUR ET FILS, 
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Mets, 15 Januar, 1891. 
Herren Armant RNoubot & So., Londen. 
* Mee Dberbringer viefer 3eilen, Serr F. Derretelle, von bier, 
ift einer unferer Alteften Sreunte. Or beabdfichtigt Saglane yu 
befuchen, und erlauben wir uné, ibm Ihree freundliden Auf. 
nabme gu empfeblen. 

Balle Here Decretelle Reifegelver beradcfen follte, fo wollen 
Gie ibm folche bis zur Summe von £500 ausjablen, gegen 
feine Tratte auf uns, trei Tage Sit. Untenflevend finren 
Sie feine Unterjcrijt. 

Bir wirren Sonen febe verbunren fein, wenn Ste rem 
Genannten yur Ereeichung res 3weekes fciner Reife behalflid 
fein. wollten, und ftellen wir unfere Drenfle bei abulichen 
Seeoayes getn gu Iver Berfdgung. 

Hochachtungeroll, 
Henri de la Tour und Sohn. 





25.—LETTER ACKNOWLEDGING RECEIPT AND 
ADVISING PAYMENT OF BILLS. 
Lyons, October 7th, 1891. 
Messrs. Reilton, Sons & Co., Bradford. 
Dear Sirs,—We duly received your favour of the 
Srd inst. covering 
fr. 200 per 12th inst. 


" aat - a. " on St. Etienne. 
» 4,000 ,, 19th ,, 

» 365 ,, 15th ,, on Vienna. 

» 2,168 ,, 14th on Grenoble. 


with which we shall le. the needful, placing the 
amounts to your credit under advice. 

Please take note that the following bills have 
been duly paid .— 


fr. 700 ,, 25th ultimo 

» 300 ,, 28th _,, on Grenoble. 

» 2,000 ,, 3lst ,, 

ah » odlst ,, on St. Etienne. 


which amounts we have placed to your credit. 
Believe us, dear Sirs, 
Yours truly, 
M. Beretuou & Co. 


Lyon, le 7 octobre, 1891. 
Messieurs Reilton Fils & Cle, A Bradford. 
Chers Messieurs,—Nous avons bien regu votre 
honorée da 3, couvrant 


fr. 200 au 12 ct. 
98 300 99 15 9? 


1.200 17 sur St, Etienne. 


99 4,000 99 19 99 
» 3315 , 15,, sur Vienne. 
» 2168 , 14,, sur Grenoble. 


dont nous soignerons le nécessaire & votre crédit 
sous avis. 
Veuillez prendre note que les traitea suivantes 
ont été diment payées : 
fr. 700 au os dernier 


} sur Grenoble. 
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fr. 2,000 au 31 dernier sur Grenoble. 
» 5,000 , 31 ,, sur St. Etienne. 


dont nous avons passé les montants & votre crédit. 
Agréez, chers Messiours, 
nos salutations distinguées, 
M. Berstruou & Ci. 
Lyon, 7 October, 1891. 
Herren Reilton Sahne & Go., Bradforr. 
Wir empfingen Jor Gerhrtes vom 3 curr. mit folgenren 
Rimeffen : 
fé. 200 rer i: curr. 


7 io i - : auf St. Gtienne. 
" 4,000 " 19 fn 

" 3765 » 15 a " Wien. 

« 2,168 . 14 « » Brenoble. 


womit wit tad Mitbhige bejorgen werven, und wwerten wie 
Gre f.z. unter Aufgabe dafdr erfennen. 
Motiren Sie gefalligh, vaG folgente MWeehfel cicdtig eins 
gegangen find: 
fé. TOO per 25 ulte. 
» 300 » 28 4 
» 2000 4, 31 os 
» 56,000 4 SL a » St. Stienne. 
welde Vetrage wir Ihrent Gonto gutgebrade haben. 
Dochachtungevoll, 
M. Werthou & Ca 


| auf Srenoble. 
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[Continued from p. 146.] 


THE ROMANESQUE STYLE. 
It becomes necessary now to retrace our steps te 
the fourth century in order to follow the early 
development of the Romanesque style. 

The term * Romanesque ” is the broad title given 
to all those forms of Christian architecture in the 
west of Europe in which the round arch and the 
plain and intersected barrel vaults form the chief 
distinctive features. The archaic period of the 
style commences with Rome, and the class of 
structure adopted is that on which Constantine 
based his earlier churches—viz., the Roman basilica 
~—but with these important differences: first, the 
tradition of building still existed in Rome of a de- 
based kind but retaining the tradition of the old 
style ; secondly, the early Christians could either 
appropriate the ancient Roman buildings, or, pull- 
ing them down, could use up their old materials 
as well as those of numerous other buildings no 
longer required. The plan of the basilica was 
adopted, not because there were disused buildings 
of that class to make use of, but because it (the 
plan) was the most convenient for the services of 
the new religion. The great central aisle or nave 
served for the male worshippers, the women being 
placed in the aisles or in the galleries on an upper 
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storey over them; the cross aisles or colonnades 
between the nave and the apse were omitted and 
their place was taken by an immense arch open- 
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assist in carrying the roof. This was, therefore, 
the typical plan of the new Christian church. 
regards orientalism, of about fifty churches in Rome 





Fig 24 —Wokms CATHEDRAL, (From a Photograph by Frith and Co, Reiyat ) 


ing into the nave; the apse in which the court 
of justice held ite sittings was admirably smted 
for the altar and for the bishops and priests, 
and all that was necessary was to raise the floor 
of this apse, so that the altar and the ceremonies 
of the church could be seen well from the farther 
ends of the nave and aisles The first basilican 
church built, now destroyed, was that of St 
Peter, the altar of which was under the dome 
of the present cathedral, commenced in the 
middle of the fifteenth century This church 
consisted of an entrance porch, an atrium sur- 
rounded by a colonnade with a fountain in the 
centre for ablutions (the origin of the holy-water 
stoup inside Roman Catholic churches), a narthex 
or vestibule for penitente, a nave with double aisles 
on each side, a transept to give more space for the 
clergy and for additiona) altars, and an apse with 
a screen of twelve columns A similar plan exists 
in the ohurch of St. Paul outside the walls of 
Rome, except that.the transept, being of unusual 
width, is divided by a wall of piers and columns to 


ten have their altars at the east end of the church, 
the others at the west end, so that in this respect 
the latter followed the tradition of the earlier 
churches erected in the East by Constantine and 
his followers 

Many of these early churches were built with 
materials taken from other buildings, and there- 
fore, virtually, there could be no great develop- 
ment of style After a time, the columns which 
separated the nave from the aisles, instead of 
supporting architraves, carried arches on which 
the wall above was bmlt The church of St. 
Clement, Rome, is an excellent example; it retains 
still its atrium, and there are galleries along the 
aisles, both separated from the nave by arches 
carried on columns; the light being admitted to 
the church through clerestory windows in the wall 
above All of these churches were roofed in 
timber, excepting the apse, which was covered with 
a hemispherical vault, the soffit of which was 
decorated with figures all on gold backgrounds 
in mosaic, a type of decoration brought from 
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Byzantium and probably at first executed by By- 
gantine artiste. 

* The firet real development of the Romanesque 
style takes place in Germany and in the north of 
Italy, under the reign of Charlemagne and of his 
successors in the ninth and tenth centuries. Very 
little remains of this period, but there is sufficient 
to show that the basilican type of church was 
adopted for the plan, the floor of the eastern apse 
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ment. This decoration consists in the breaking up of 
the wall surface by flat bands or pilasters at regular 
intervalz, interrupted by horizontal bands in the 
towers marking the level of the floors inside, the 
lower side of these bands being out into a series of 
diminutive arches evidently in imitation of the 
classic arcade (Fig. 23). 

Shortly before the close of the tenth century, 
the scare which filled men's minds as to the 





Fig. 25.—Tax AsBave-aux-Damas, Cagn, 


being raised to allow of a crypt below, and externally 
# scheme of wall decoration which in the eleventh 
and succeeding centuries received further develop 


approaching millennium cansed a general apathy 
among church-builders. A few more years passed 
and then the vaffous Christian nations shook of 
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their torpor and vied with one another in the 
erection of important buildings, on a larger and 
more important scale than those hitherto carried 
out. 

The same desire, as pointed out in the lesson 
on Byzantine architecture, that in the sixth 
century led the Emperor Justinian to produce 
churches the roofs of which should be vaulted, 
obtained also in Western Europe. The change was 
made timidly at first, the aisles only being vaulted 
and the naves and transepts retaining their timber 
roofs, but it gradually extended to the whole of 
the building. The adoption of vaults, however, 
introduced some changes into the plan. The com- 
paratively slender columns, which sufficed to carry 
the walls of the nave with a timber roof, were not 
strong enough to carry the weight, or thick 
enough to resist the thrust, of a vault. We find 
them therefore replaced by square piers (as at 
St. Albans), or by circular columns of immense size 
(as at Durham), or by acombination of the two, viz., 
piers and semi-detached columns or shafts. A 
change takes place in the arches also—instead of 
being simply square in section, they are divided 
into two or more orders as they are called, the 
inner or lower arches being set back or recessed 
behind the centre rings. It was this recessing of 
the orders that may have led to the subdivision of 
the piers, the semi-detached columns carrying the 
inner rings or orders. Certain changes also were 
made in the vault: the Roman vault consisted of 
plain intersecting barrel vaults; to this the 
Romanesque builders added transverse ribs thrown 
across the nave, and having once stopped the con- 
tinuity of the barrel vault, in each compartment of 
the nave, they raised the centre of the vaulting to 
give increased strength and possibly lighter ap- 
pearance, The aisles had generally been made 
half the width of the nave; and as the compart- 
ments of both nave and aisles were made square 
in plan, it followed that there were two com- 
partments of the aisles to one of the nave. 
Those piers which carried the transverse ribs of 
the nave had to be made larger and more iniportant 
than the intermediate piers which had only the 
transverse rib of the aisics to carry ; the alternate 
piers were therefore dissimilar, the intermediate 
pier having comparatively little work todo. This 
was in a measure obviated by carrying an inter- 
mediate supplementary transverse rib across the 
aquare compartment of the nave (Fig. 24), dividing 
it therefore into six parts, and consequently called 
sexpartite instead of quadripartite. The final solu- 
tion of the problem was not scientifically resolved 
till the use of the pointed arch came in, to which 
we shall return in our next Jeason. 
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We must now return to the earlier buildings 
built in the early part of the eleventh century, and 
trace their development in each country till the 
introduction of the pointed arch. 

The church of St. Miniato near Florence, built 
1014 A.D., a basilican church with timber roofs, 
is one of the earliest examples. On the ar- 
cade which carries the nave walls the place of 
every third column has been taken by a pier which 
supports a transverse arch in stone thrown across 
the nave—this may be said to be the first step taken 
towards stone construction of the roof. Another 
example of this is found in St. Prassede at Rome. 
The floor of the eastern compartment of the three 
bays of St. Miniato (the bays being emphasised by 
the stone arches referred to), and of the apse is 
raised to allow of acrypt beneath. The interior of the 
church is lined with white marble with geometrical 
patterns formed by inlays of black marble bands. 
The same decoration is employed for the exterior, 
but in addition we find in the chief front on the 
lower storey a series of five blind arcades, viz., 
arches carried on semi-detached columns, but filled 
in by the wall; and above, the higher portion 
representing the nave is decorated with four 
pilasters carrying a flat band which represents the 
entablature. We find, therefore, features which 
are Roman in their origin, but which are here 
treated decoratively in the Romanesque manner. 
In the cathedral of Novara, and in St. Ambrogio of 
Milan, both in Lombardy, the influence of the 
Lombardic style is pre-eminent, and the trammels 
of the Roman style are almost entirely thrown off. 
The semi-detached columns of St. Miniato have 
become long and attenuated shafts, or have been 
replaced by long vertical bands which rise from 
top to bottom of the front, cutting through the 
horizontal lines, which are thus subordinated. These 
two churches are also vaulted, retaining the square 
compartments in both nave and aisles, and with 
piers of dissimilar dimensions. It is inthe cathedral 
of Pisa, built in the latter half of the eleventh 
century, that we find a far greater development in 
the sumptuous decorations of the exterior. The 
whole is cased with white marble with bands of 
black marble intervening. There is a blind ar- 
cade round the lower portion of the walls of the 
cathedral, but the arcades are loftier, the shafts or 
semi-detached columns of lighter proportions, and 
the carving more Greek than Roman. Above these 
in the front are four rows of arcades superimposed, 
forming as many galleries; the sides of the second 
row are made to fit the sloping roofs over the aisle 
galleries, and those of the fourth or top row the 
roof of the nave. On the aides and round the rest 
of the building (except in the apse, where they 
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form extended galleries again) the arcade iscarried which gives much character to the church. There 


reand ag a blind arcade. 

The same influence to which we have referred as 
being exerted on the churches in 
North Italy likewise extended to 
those built in the Rhenish prov- 
inces, with this exception, that 
being more distant from the 
centre of Roman art, they were 
less classic in their detail, though 
the desire to build after the 
Roman manner and to reproduce 
to their best powers what they 
thought were Roman details, is 
clearly evidenced by the work in 
most early churches, as in Qued- 
linburg in the Harz, and at 
Paderborn in Westphalia. 

The great typical examples of 
Rhenish arohitecture are the 
cathedrals of Spires, Worms (Fig. 
24), and Mayence—the lust has 
been so completely reconstructed 
that its original plan 1s doubtful. 
The cathedral of Spires is one of 
the largest European cathedrals, 
and covers an area of 57,000 square 
feet, its length being 435 feet, 
and its nave 45 feet wide and 105 
feet high—greater dimensions 
than those of any other Roman- 
esque church. It consists of a 
narthex, nave and aisles, transept, 
nnd choir with apse. Though 
founded in 1030, it 1s quite cer- 
tain that its nave vault must have 
been originally covered with a 
timber roof, for no architect would 
have been capable at that period 
of throwing a vault across a nave 
of 40 feet span. There are six 
Square bays in the nave, and, as usual, twice 
that number in the aisles. Externally it is of ex- 
tremely simple design, and owes its effect chiefly 
to its solidity and its size, and to the variety given 
to it by its towers. Itis in this respect that the 
Rhenish cathedrals differ from those in Italy, 
obtaining their effect by the variety of sky-line 
given by their lofty towers and the projection of 
their western and eastern transepts. In this 
respect the cathedral of Werms, with its four 
Circular towers, two on either side of its eastern 
apse (which is circular inside only), and two on 
either side of the western choir, and with a central 
octagonal tower over the crossing of nave and 
transept, constitutes a picturesque and varied outline 
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are threo churches in Cologne in which we find a 
special feature at the east end, vis, the church of 
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St, Maria in Capitolio, the churches of the Apostles 
and of St. Martin. In each case the transept as 
well aa the choir is terminated by an apse. The 
grouping of this triapsal arrangement externally is 
very fine, especially in the Apostles’ church, where 
two lofty octagonal towers are placed at the point 
of junction of the apses, At Bonn, Laach, Andernach 
on the Rhine, Limburg on the Lahn, and at Bamberg 
in Bavaria, we find other examples in which towers 
and octagonal lanterns constitute extremely fire 
and picturesque groups. 

In all these churches we find very much the same 
arrangement of plan, all being of the basilican type 
with such modifications as the introduction of vault- 
ing brought. When, however, we pass on into 
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France, we find ourselves in the presence of very 
varying conditions, owing to the fact that up to the 
thirteenth century that country was divided into a 
number of provinces, rendering their allegiance to 
different chiefs, with customs and with influences in 
most cases entircly contrasting one with the other. 
In the province of Aquitaine for instance, owing to 
the settlement of a colony of Greeks and Venetians 
towards the end of the tenth century at Limoges, 
we find at St. Front, Perigueux, already referred to, 
a church built in imitation of St. Mark’s at Venice, 
with five domes covering its nave, transept, and 
choir. The influence of this exotic feature is found 
throughout the province, and consequently the 
churches there, and which were subsequently built 
in the eleventh, twelfth, and thirteenth centuries, 
are modified in their plan; and we find a series of 
churches without aisles, but with three bays to the 
nave, which, with the transept and choir, gives in 
plan the form of a Latin cross instead of the Greck 
cross of St. Mark's and 8t. Front. Farther north, 
in the Angiovine province, a similar plan is retained, 
i.c., without aisles ; but instead of the dome we find 
quadripartite vaulta rising so high at the crown 
that were it not for the diagonal ribs they might be 
taken for domical forms (the Trinité at Angers) 
The influence of the dome is again found in Bur- 
gundy—treated, however, in an entirely different 
way—as at Le Puy-en-Velay, where the nave 1s 
vaulted with octagonal domes all with ribs 

The greatest church of the province of Burgundy 
was the abbey church of Cluny, now destroyed = It 
was 580 feet long, a greater dimension than any 
other French church, and had a narthex, ante- 
chapel, nave, and double aisles, principal transept 
with eastern chapels, a choir with eastern transept, 
eastern chapels, and a chevet, that is to say, a 
group of five chapels at the enst end, an arrange- 
ment to which we shall refer again when we come 
to the great Gothic cathedrals of France. The 
churches of Notre-Dame-du-Port at Clermont, and 
those of Issoire, Brioude, and others in Auvergne, 
are remarkable for the external decoration applied 
to them by the use of Java of different colours, 
which are employed in geometrical patterns as a 
wall decoration. 

The province which possesses the greatest in- 
terest, however, so far as we are concerned, is that 
of Normandy, from which our own Norman style 
was derived, having been introduced (at all eventa 
in its extended development, for its influence had 
previously been felt) by William the Conqueror. 
The great abbey churches which he built at 
Caen, the church of St. Stephen, known as the 
Abbaye-aux-Hommes, and La Trinité, or the Ab- 
baye-anx-Dames (Fig. 25), being the two types on 
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which most of our English architecture was founded; 
with certain distinctions to which we shall draw 
attention. The earlier portion of the church of 8t. 
Stephen, founded in 1064, has been replaced by the 
Gothic choir of the thirteenth century, but the 
west front, the nave, aisles, and transept date 
between 1073-1089. It is probable that the nave. 





Fig. 27.—Tue Tower, Baris BaRTon CHURCH 


was, as in our cathedrals of Peterborough and Ely, 
originally covered with a timber roof, and that in 
the twelfth century this was replaced by the vault 
which still exists The bays of the nave were 
originally square with four diagonal ribs, inter- 
mediate ribs were then added which constituted 
the sexpartite vault already described. 

Passing now over to England, the term Saxon is 
given to all those church buildings which were 
erected in Great Britain prior to about the middle 
of the eleventh century. They are distinguished 
by the rudeness of their building, by the con- 
struction of the quoins and angles of the walls 
with what is known as long and short work, which 
consists of large horizontal courses of stone of 
shallow depth alternating with high upright blocks 
placed at the angles; we find also an attempted 
imitation of Roman or Lombardic arcades and 
shafts covering the wall surface and of Romar 
balusters in the windows. The tower of Barls Barton’ 
church may be taken as atypical example (Fig. 27). 
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The most extraordinary activity was displayed 
by William the Conqueror and his successors in the 
foundation and erection of important cathedrals 
throughout England. In fact there are no fewer 
than twenty of our cathedrals which possess still 
some features which prove the antiquity of their 
foundation. The most important of those which 
retain still a considerable part of their Norman 
features are Norwich, Peterborough (Fig. 26), 
Ely, St. Albans, Durham, Oxford, Gloucester, 
Rochester, Chichester, Canterbury, Hereford, and 
Southwell. 

The distinctive feature which characterises some 
of these in comparison with French examples is the 
huge cylindrical pier in the place of the pier with 
attached shafts. These are found in Hereford, 
Gloucester, Durham, Norwich,Oxford, and Rochester. 
cimilar features are found at Tewkesbury and Wal- 
tham Abbeys, the latter claimed to be anterior to 
the Norinan Conquest, and if so of especial interest 
as showing that we retained one essentially Saxon 
feature. The vaulting also, especially of the nave, 
was not introduced till much later than in France, 
and many of our cathedrals still retain their timber 
roofs with flat-boarded ceiling, those of St. Albans, 
Ely, and Peterborough being fine examples. 

Besides the cathedrals there still exist a very 
large number of churches and abbeys: Waltham 
and Tewkesbury, already mentioned ; portions of 
Christchurch Priory ; St. Cross, Winchester; and 
Romsey Abbey in Hunts; and in London of Bt. 
Bartholomew's Church, Smithfield. Of castles 
those at Rochester, Castle Rising in Norfolk, 
Newark, Colchester, and others, and also here in 
London the White Tower built by Bishop Gundulph 
in 1081, which is the first completed vaulted 
structure, z.e., with nave and aisles roofed in stone, 
which we possess in this country. 

Scotland is also rich in Norman work, the round- 
arched style in that country being of longer dura- 
tion than in England. On the whole, the most 
remarkable features found of the style in this 
country are the magnificent doorways, with their 
many orders and rings of arches recessed one be- 
hind the other, and richly carved with geometrical 
and other ornament. 

The chief characteristic of the Norman style in 
England is ite great massiveness and solidity, 
sometimes retaining its rich carving for the doorway 
and windows, and sometimes spreading it over the 
surface in blind arcades extremely vigorous in 
their light and shade, as in the cathedral of Peter- 
borough and in the magnificent south-west tower of 
Ely, which with what remains of the original front, 
constitutes one of the finest compositions of the 
Norman style. 


GREEK.—XVI. 
(Continued from p. 184.) 
VERBS PURE, IMPURE, AND LIQUID—UNCON. 
TRACTED VERBS PURE, 

THe atudent has now obtained some general 
knowledge of the Greek verb. If he has accu- 
rately acquired what has been set forth, he will 
be able to construe the simpler forms of the 
language. Let him make tria) as to what he can 
do, and so test his progress, by putting into English 
a few verses of the first chapter uf the Gospel 
according to St. John. 


THE GoseEL or St, Jorn, 1. 1-10. 

1. "Ey dpxy av 6 Adyos, wal d Adyos hy wpds roy 
@edy, nal Beds Fy bd Adyos. 2. Otros Ay ev dpyp wpds 
thy @edy. 3. Mdvra 8 avrot dydvero, wal xeopls 
avrot cydvero abdt iv. 4.°O yéyovey dy alte (oh 
qv, wal (wh Ay rd pas dvOpdwoy. 5. Kal 1d ¢as 
év rp oxorlg dave, nal } oxotla abrd ob wardAaBey. 
6. ’Eyévero &rOpwwos awerradudvos wapd Bev, Cvopa 
avrg ‘lwdyyns. 7. Obros FAGew eis papruplay, iva 
Maptuphop wept rou owrds, va wdyres micrevowst bC 
abvrob. 8. Ovx hy dxeivos Td pas, BAA’ Ira papruptey 
wep rod perds. 9. “Hy 1d pas 7d drAnOivdy 8 gwrl(e 
wavta bvOpwrov epxduevoy eis toy xdcuuy. 10. 'Ev 
Te Kooum fy, Kul d Kédopos Bi abrow eydvero, wal 3 
xdopos avrby oun byrw. 


Verse 3. ‘Eydvero, became ax were produced, the 
second aorist (like ¢Alwero) indicative, third person 
singular, from ylyvopa:, J become. 

5 2xorla, -as, 7, darkness ; dalve, I show, I shine, 
generally in the classics used transitively, here in- 
transitively.— KaréAaBey. The student will recog- 
nise car as a shortened form of «ard, down, the a 
being elided before the following «: « is the syllabic 
augment; » is placed at the end of the word for the 
sake of sound; so that removing » we have left 
faaBe. Compare fAaaBe with fAcwe, and it will be 
seen that it is the third person singular of the 
second sorist indicative active (of the verb AavBdve, 
J taxe). Compounded with «ard, the verb signifies 
I take hold of, I apprehend, I am aware of. 

6. 'Aweoradudvos is a participle of the passive 
voice ; cut off the participial termination -pevos, 
and we have areoradA. Am is the preposition axé, 
from. What, then, is errad? The form is the 
tense-stem of the perfect passive or middle of the 
verb ordadw, I send, which is the root of the term 
dwderodos, an apostle. ‘Aweoradydvos therefore 
signifies sent. 

7. "HAGer, came, is the second aorist, third person 
singalar, indicative active, of the irregular verb 
Epyoua, I come. Maprupla, -as, 4, @ Cestimony, from 
udprup, -vpes, 6, a witness (hence our martyr); and 
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pdprvp is the root of the verb waprupde, J bear 
witness. The form in the text—namely, papruphap 
—is the third person singular, first norist, sub- 
junctive; moredowa: (root wloris, -ews, h, faith), 
the third person plural, first aorist, subjunctive, 
from mioretw, J believe. 

9. dwrl(as (root gos, -wrds, 74, light), the third 
person singular, indicative mood, present tense, of 
tho transitive verb gwrl(w, I throw light on, I 
enlighten. ‘Epxéuevov will be recognised as the 
participle present of the verb &pxoua, explained 
in verse 7, 

10. “Eyre is much like our English word know. 
The e is the syllabic augment, yw is the root of 
the verb, and &yvw is the third person singular of 
the second aorist indicative active, Anew. 


FORMATION OF TENSES OF VERBS IN -w. 
Verbs in -# are divided into two classes, accord- 
ing to their characteristics (that is, the nature of 
the letter immediately preceding the -w of the first 
person singular). These classes are— 


(1) Pure Verbs, whose characteristic is a vowel. 
Pure verbs are further divided into two 
divisions: 


(a) The Uncontracted, whose characteristic is 
any vowel except a, ¢, 0, 28 :-—Ad-w, J louse ; 
BovaAcd-w, J advise. 

(6) The Contracted, whose characteristic is 
either a or ¢ or again o, as‘—rimd-w, J 
honour ; pird-w, I love; yurodd-w, J let for 
hire. 


(2) Impure Verbs, whose characteristic is a con- 
sonant. Impure verbs are divided into two 
divisions: 


(a) Mute Verbs, whose characteristic is one of 
the nine mutes, w, x, 7, B, y, 8 ¢, x, 4, 
RS :—Nelw-w, J leave; wardx-w, J weace; 
wel0-w, J persuade. 

(6) Liguid Vorbs, whose characteristic is one of 
the liquids, A, g, », p, as:-~ayydad-w, J 
announce ; védu-w, I divide ; galy-w, J shor ; 
o8elp-w, I corrupt. 


FORMATION OF THE TENSES OF THE VERBS PURE. 


In pure verbs, the contracted as well as the 
uncontracted, the tense-ending in gencral con- 
nects itself with the unchanged characteristics; 
as Au-, Av-ow, Aédu-na. Pure verbs form no second, 
but only firat, tenses; the perfect they form with 
-« (-«a), the future and the aoorist with -o and -@ 
(-cw, -ca, -Oqy, -Oncoua:). The pure verbs, however, 
are subject to this regular change: the short vowel 
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of the present and the imperfect, in uncontracted 
as well as contracted verbe, is lengthened in the 
other tenses. We speak first of 


THE UNCONTRACTED. 
i into i, pyvi’-w, I am vexed with; £. pyvi-cw, 
a. é-phvi-oa. 
Hinto &, xwArt’-o, T hinder ; £. nwdt'-ow, 0. ne-nedrd-xe. 


THE TENSES OF awdi’w, I hinder. 
Actire. 
Present xwAbt'-w, imperf. é-«dé-At-o», —v. 
Future xwAi’-ow, 1 aor. é-ndAt-ca, inf. cwAv-cas, —d. 
Perfect we-xwAd-xa, plup. é-ee-xwAd‘en, —d. 
Middle. 
Present «wAt’-oua, imperf. ¢-«wAt-duny, —v. 
Future x«wdAi'-comai, BOF. é-nwdi-oduny, —d. 
Perfect xe-xddAd-pai, perf. fut. xe-xwAd’-coua, plup. 
é-Ke-KWAU -myNY, —v. 
Passive. 
Aorist ¢-xwaAi’-Ony, fut. ewrA-Ofoopar, —d. 


Contrary to the rule, several pure verbs retain 
the short characteristic vowel either in all the 
tenses or in some of them. These verbs take a 
¢ in the perfect and pluperfect middle or passive, 
as well as in the first aorist and future paasive ; 
also in their verbal adjectives. This peculiarity is 
observed by several other verbs, which either have 
a long vowel in the root, or lengthen in the tenses 
a short vowel in the root, as :—édxovw, [ hear; dvavw, 
I set on fire; Opaiw, I breakin pieces ; xpovw, I dash ; 
watw, I touch; celw, I shake; xereiw, I command ; 
Aebow, I stone ; wrlw, Tshut; wralw, 1 knock against ; 
xplew, Lsmear. This fact is indicated thus—pass. 
with o :— 

Xpt'w, J ating, fut. xpi’'ow, aor. Uypioa, inf. xpi’oa: ; 

pass. with o. But, 

Xpie, I rub, annint, fut. xpi’ow, nor. Expioa, inf. 
xor'oa, aor. mid. ¢xpicduny ; perf. pass. x¢xpia- 
war; inf. eexpio@a: ; 1 aor. éxpleOny, verb. adj. 
xpiords. 

“Avi‘w, I complete, fut. avt’cw, aor. Hviea, inf. dvt'oas 3 
pass. with o. 

"Api'w, I draw, fut. apt’ow, aor. fptca, Aptoduny ; 
paas. with o. 

Miz, I close (e.g., the eyes), fut. pi’ow, nor. fuiea, 
perf. peuina, Dam closed, I am silent. 

Nird'e, J spit, fut. wrt‘cw, aor. &rrica ; pass. with o. 


The following dissyllabic verbs in -vw lengthen 
the characteristic vowel in the future active and 
middle, the third future, and the aorist active and 
middle ; and 8ée also in the perfect and pluperfect 
active; but in the perfect and pluperfect active 
(except 34) and middle, or passive, and in the 
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aorist and future passive, resume the short vowel, 
¢hus :— 

Future. Aorist. Perfect. Aor. Pass. 
Ave, Tenter 8i'cw Bion 8é8ina, 3é8ipa: ¢0'6nr. 
Otte, J sacrifice 0i'cw Eica rdOixa, réBipas éri'Ony. 
Ave, IT loose = dd‘'ow Thtoa Addtna, AdAtuas CAD’ Ony. 


Navw, I cause to cease, has the perfect middle or 
passive wéwavya:, but aorist passive dwavcOny. 


Keaedw, I order, command—PERFECT MIDDLE OR 
PASBIVE. 
Indicative. 
Sing. 1. Ke-néXev-0-pai. 
2. Ke-néAev-cat. 
3. Ke-xéAeu-o-Ta. 
Dual, 2. Ke-udrev-0-Gor. 
3. Ke-«dAeu-o-Bor. 
Plur. 1. Ke-werev-0-ne0a. 
2. Ke-xdrAev-76e. 
3. Ke-ndAeu-o-pévor eal. 


Imperative. 


we-eXAEU-OV. 
ne-KeAeU-o 0m. 
we-xéAeu-c0or. 
we-weAet-o8wy. 


we-xdrev-cbe. 
xe-weAe0-cOwoay. 


PLUPERFECT. 
Sing. 1. ’E-xe-xedev-o-uny. 
2. ’E-ne-ndAeu-oo. 
3. ’E-xe-ndXev-0-7T0. 
Dual, 2. °€-we-nédrAev-0-Bov. 
3. ’E-we-xeAet-o-Ony. 
Plur. 1. °E-xe-nerev-o- pea. 
2. ’E-xe-xéAev-o6e. 
3. "E-xe-xeAeu-a-pevot Hoay. 


AOR. PASS. 'ExeAet-o-6ny. 
FUT. PASS. KeAev-o-O0foopas. 


VOCABULARY. 
*AioOdyopa: (with gen. or Apéyos, -ov, 6, & running. 
acc.), I am aware of, Advapuss, -ews, 7, Power. 
I perceive. Karawatw, I terminate, 
*Aowls, -i'80s, 4, a shield. bring to an end. 
Acves, greatly, fearfully, Zempds, -od, 6, an earth- 
exceedingly. quake. 


EXERCISE 87. 

Translate into English :— 

1. Of orpari@ras xpds rods woAdeulouvs wopeverOas 
taercboOncay. 2. Indprn wort ixd ceiopot devis 
doelaOn. 3. 'H ray Nepoay 8ivauis 60d Tay ‘EAAnva 
TéOpavora. 4. Ol wordy: els Thy Expay xarexdrelo- 
Oycay. 5.~Ore of BdpBapa: rer dowlSev wpds Ta 8dpaTa 
iwd réy ‘EAAtvar xexpoveutver yobdvorro, Spducqc 
fpevyor: 6. ‘O woAdeuos xarexatoOn. 7. 'EAwlCoper 
wdyva ed dvicew. 8. E%Ge wdyra xadas dvigaps. 9. 
H cvrOhnn ind trav BapAdpwr AdrAtras. 


EXERCISE 88, 


Translate into Greek :— 
1. The soldiers have been commanded to go 
a 
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against the enemy. 2. Our city has been broken 
by an earthquake. 38. That city will be broken by 
an earthquake. 4, The city is shaken (pres.) by an 
earthquake. 5. The power of the Persians was 
broken by the Greeks. 6. The enemy (plur.) has 
been shut up in the citadel. 7. The shields were 
struck against the spears by the enemy. 8. The 
war has been made to cease (terminated), 9. The 
war will have been terminated. 10. May we com- 
plete all things well! 11. To command is easier 
than to complete. 12. The treaty will be broken 
by the enemy. 


ETYMOLOGICAL VOCABULARY. 


The word orpariérns is connected with numer- 
ous terms, of which we give a list below. The 
root is orpar-, which is found in its aimplest 
form in the noun orparla, an army, and the 
root orpar- (compare the Latin strat- in stratum, 
from sterno) is connected in origin and import 
with orpévruu, I apread out, I cover, as a camp 
occupies a field; so that orperds is properly 4 
camp, or an organised army, and orpatl(a an em- 
battled troop. 


Zrparia, -as, 4, an urmy. 

Zrparlapxos, -ov, 6, & 
leader of an army 
(apxos, a leader). 

Zrparios, relating to an 
army. 

Erpariorns, 
soldier. 

Irpariwtrinds, relating to 
a soldier. 

Erpari@ris, -s80s, 4h, & 
ship for transporting 
soldiers. 

Zrpardwe8ov, -ov, +d, & 
camp, an army in 
camp, an army. 


-ov, 6, & 


XIrpdrevua, -aros, 76, an 
army. 

Irparevoelw, I desire war. 

Lrpdrevoss, -ews, h, ariny- 
service, 

Zrparete (More common 
orparevouat), I servein 
the army. 

Lrparnyia (bye, 1 icad), 
I lead an army, 1] am 
a general. 

Irparryla, -as, 4, the office 
of a general. 

Irparryucds, relating to 
a general's office. 

Zrparnyés, -ov, 6, & 
general, 


CONTRACTED VERBS PURE. 


Contracted pure verbs are those which have for 
their characteristic either a, «, or o, and blend 
those vowels with the immediately following 
mood-vowel. The mixing of the vowels takes 
place in only the present and imperfect of the 
active and middle (or passive), since only in 
those two is the characteristic vowel followed by 
the mood-vowel. 

The blending of two vowels produces various 
vowels or diphthongs, according to the rules laid 
down above (p. 22). We may present them in 
tabular form as follows :— 


VOWEL CONTRACTIONS. 


ate = 4. e+e =e. o+ 0 = ov. 
atyiz= e+ ts me. o+e¢ ov. 
@e+t+p = 4 e+n = 7%. o + ov= ou. 
a'+ «: = 4. et+p =p. o+w=w. 
ar+o=@ e+o0 ou. o+n = ~w. 
atw —@ «€ + ov= ov. o+tn os 
a+ ov=w e+ ww. o + oc = a1. 
at a = q. e + os = 01. o + et = or(ov 


in the infin. ). 


From this tabular view it will easily be seen how 
to resolve the contracted forms into the uncon- 
tracted. In order to do go, we have only to reverse 
the process. 

By consulting the table, you will find that the 
double vowels and diphthongs have each several 
values. Accordingly, when you meet with @, so 
as to give you an idea that it is a contracted 
form, you know that its elements must be found 
{n the list of its equivalents just given. The same 
may be said of ov and or. 

The contracted verbs agree with the uncontract ed 
verbs in this—namely, that generally the charac- 
teristic rvot-vowel of the present and imperfect 1s 
lengthened in the other tenses. Thus we change-- 


e into », as piAd-w, J love fut. piAf-ow. 

o , @ 4, ptod-w, f let furhire ,,  msobd-cw. 
& , 7 4, Téd*w, J honour »  Thath-ow. 

4, da, @&-w, Tallow » —-€4’-0. 


This lengthening into @ takes place when the 
vowel is preceded by ¢, 1, or p, as: — 


"£d'w, I suffer 
Med:d’w, J smile 
"Adod’-w, J strike, throsh 
*Axpod'-ona, I hear 


fut. ¢é’ow, aor. efaca. 

fut. weidid’-coua. 
» GA0G’-ow. 
» &xpod’-coua. 


The following, with some others, take 7 instead 
of a:— 


‘Eyyud'-w, J pledge fut. @yyuh-ow. 
Bod’-w, J shout like an on » Boh-comas. 
Xpa’-w, [utter an oracular response ,, xph-ow. 


Observe that Aovw, J wash, forms from the simpler 
verb Aédw the middie present Aovra:, Aotpevos, Aoi, 
Aove@a, the imperfect edovuny, e€Aod, eAovro, ete. 
The other parts are regularly formed from Aovw. 

An example of the way in which contracted verts 
are conjugated is subjoined below. This should be 
oarefully committed to memory exactly as it is given 


here :— 
Tisdes, tina ; ~suders, Tinds ; remdes, TUG; Timderor, 
tiptivrey; tisderoy, Tinatory; rindomer, Tipe er ; 


rysdere, Tyndre ; Tisdover, Times. 
Tysdopat, rissa; Tinadcte, trindebw: pielatcbus, 
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psrbotober; preduevos, gsrotvpeves; epircdueda, - 
dpirotueba; drisdecbe, eripucde; épirdovre, dgi-e 
Aovrro, etc. 





KEY TO EXERCISES. 


Ex. 82.—1, The enemy are making an expedition against 
our city. 2. We will consult respecting the safety of the 
citizens. 8. The father told me that he would go. 4. The 
Greeks made an expedition against the Persiaus. 5. Let us 
rest, my friends, 6. Consult well before action. 7. All wish 
to taste honour, 8. The father will go when he has reated. 
9. The gates will have been shut by night. 10. If such a man 
attends to the constitution, it will have been well cared for 
(consulted about). 


Ex, 83.—1. HWewasdevoouar. 
vera. 


2. Hepurevoovra. 3. Tedovev- 
4. 'O orpariyyds eri thy wodww mopevoeras. 5. Oi orpar- 
yyot emt Thy wédww émopedcarro. 6. Hopevoaro 6 orparnyos émi 
my wot. 7. BeBovAcvadueda wepi rhs gwrnpias trys warpibos. 
8. BovAavoeras mepi THS ONS owrnpias. 9. Tlepi rns rw wodrrew 
owrnpias éBovAevoaro. 10,'Ewavcayro. 11. Mewavcovra. 12. 
'N 800 avOpwrw éwraveacOy. 13. Havoducba, & pido. 14, OF 
pidoe wopevorrac. 


Ex. 84.—1. Hector was slain by Achillea. 2 The two 
brothers were educated by the same teacher. 3. Many 
democracies were (destroyed by the usurpers. 4. Great fear 
possesses the citizens leat the treaty should be broken by the 
enemy. 6. Would that all youths were well educated. 6, 
Death to thee (be thou slain), thou villain. 7. The soldiers 
are said to have marched into the enemy's land. 8. The enemy, 
having Lroken the treaty, are coming to war against ua (lit. are 
bringing war against). 9. The robber shall be slain. 


Ex. 85 —1. @ovevOjcorvra:. 2. "EdovevOncav. 3. "Edovevéy. 
4. Avo orparwwra épovevOnrny., 5. TIoAAoi avOpwiror dovrevOy- 
govta:. 6, Hacdev@noouar. 7 VacdevOjoera., 8. DadevOnsd- 


weOa. 9. UacdevOncer¥or. 10, ES éwacdevOny. 11. ‘H wodcreia 
kareAuOn. 12. ‘H wodcreia xatadvOjoera. 15. ‘H ovebien 
KareAv@n. 14. At ouvOjcat xatadvOjcovrar. 15. Tor curOncwy 


AvOerowy OF wortTar éfovevOncay. 16. Oi Anorai dpoved@ncar. 
17. OF Apneorai dovevOjvar Adyorrar, 18. ‘H Snpoxparia xara- 
AvOnaerar, 


Ex. $6.- 1. I was setting upright. 2. I was playing drunken 
pranks, 3. I made adisturbance. 4, I have set upright. 5. I 
was serving. 6. I was living. 7. I was supporting. 8. I was 
narrating, 9. I have built. 10 I was throwing. 11. I was 
leading. 12. [have hoped. 138. I have entreated. 14. I have 
assoctated. 15. I have lamented. 16. 1 was praying. 17. I 
spent. 18, I was following. 19. I had founded. 20. I had 
taken. 21. It has been dug. 22. I was casting away. 23. I 
was preparing. 24. I waa ina state of displeasure, 25, I have 
been a benefactor. 26. I have narrated. 





POLITICAL ECONOMY.—III. 


(Continued from p. 149.) 


LAND, LABOUR, AND CAPITAL. 
THE requisites of production, as we have said, 
may roughly be divided into Land, Labour, and 
Capital. Labour directs the forces of nature and 
works on the material supplied by nature, with 
tools and appliances supplied by wealth saved 
from consumption and stored up to assist in future 
production, The raw material, which is worked 
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upon, hae also been saved for the purpose, and 
“gools and appliances” must be taken in a suffi- 
ciently wide sense to include beasts of burden— 
which are living tools—as well as machinery. We 
now propose to speak of some points in the history 
of these three requisites of production: of the 
varieties in their productive power, and of their 
relative importance in history. 

The lowest condition of society we know is 
that of the Australian savage—with no settled 
habitation, no tools for acquiring subsistence save 
a few spears, clubs, and boomerangs, no power of 
continuous labour, and very limited wants. A 
higher type of society was found among such 
savages as the North American Indians when first 
discovered. There were more elaborate weapons, 
there was more systematic hunting, and there was 
besides some accumulation of wealth in the form 
of clothing, occasionally domestic animals and 
boate, and to some extent in portable materials 
for their habitations. And there was in some cases 
a little cultivation of maize, though this food was 
quite secondary to the meat obtained by hunting. 
Moreover, there was some “specialisation of func- 
tion,” or division of labour. Most of the continuous 
and unexciting work of the production of wealth 
was done, under compulsion no doubt, by the 
women, or sometimes by enslaved captives. Among 
higher tribes, such as the Tartars, described by 
Mr. Wallace in his “ Russia,” we find a greater degree 
of accumulation and a more systematic cultivation 
of the land. The wealth of such tribes consists 
mainly in horses or cattle. But to some extent 
the various families of the tribe take up and culti- 
vate what land they require—that is to say, they 
sow grain on it, reap the grain, and then next year 
take up fresh land. Now it is in this way that 
regular cultivation of land arises. 

In many parte of the world, in Russia, in India, 
in Java, cultivation by such tribes and family 
groups has lasted on to the present day, and 
individual rights of property in land have never 
been quite developed ; while there is ample evidence 
that this was the basis of the system adopted in 
England and Germany through much of the 
middle ages and in many parts of Europe in early 
times. We there find what was known as the 
village community, which, though it presented 
infinite variety of detail in different places and 
times, may roughly be desoribed thus :—It was a 
collection of households related, or supposed to be 
related, by blood. Each had its own houseplot, 
which was owned by the family and managed by the 
father (or if he died, by the eldest male) as a sort 
of trastee for them. There was common land on 
which the various households pastured their cattle. 
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Sometimes there were no restrictions aa to whit 
number each household might put on; generall; 
there were various and very complicated rules. Su 
also with the forest land, if ‘any, from which each 
household got its firewood. The arable ‘land of 
the village was treated as follows —Firat, it wus 
divided into three or more large fields, according 
to the kinds of grain grown. In any given year, 
one at least of these lay fallow, while on each of 
the others a different crop was grown. Next year 
the former fallow field grew a crop; one of the 
other fields had a rest, and the other one or more 
were each growing a different crop from the 
year before. Now these fields were all out 
up into plots, usually long strips, and each house- 
hold owned so many of these plota, not for ever, 
but for a term of years, perhaps five or ten, after 
which a fresh distribution was made. Cultiva- 
tion was usually carried on by the co-operation of 
all the inhabitants, so that all the strips in each 
field were ploughed, sown, and reaped aboat the 
same time; and it is probable that the number of 
strips given to each household was in proportion, 
in some cases, to the number of oxen each lent 
to the various plough teams. As population in- 
creased, a readjustment of the sharcs wae effected. 

In Europe this system has been modified in 
various ways which we can only glance at here. 
(1) In some places, in very early times, notably in 
Ireland before the English conquests, there soon 
arose an inferior claas of landholders. The dis- 
turbed state of the country and the prevalence of 
the custom of blood feud (which, when one man 
has shed another's blood, whether by design or by 
pure accident, makes it the duty of any of the 
slain man’s relatives to slay the slayer, and so on 
for ever), produced a class of outcasts. These men 
could usually only live by going to some other 
tribe or community than their own and getting 
land to cultivate, and borrowing the seed-corn and 
cattle they required, as well as food to support 
them till harvest. They were strangers, and so 
were considered fair game for extortion. (2) 
The chief of the tribe, or at any rate the head of 
some distinguished family in the village, obtained 
special rights over the waste land, often for 
services as leader in war, and sometimes, land 
being generally plentifal in early times, a special 
share to cultivate for his own use. Of course he 
cultivated it by granting it ont to the fugitives just 
mentioned, or by putting slaves or dependents on it, 
usually requiring them to pay e0 mach produce, or 
render him so many days’ labour a year, or both. 
Gradually (it would seem) the chief's or Jord’s power 
grew at the expense of the people, and the king's, 
when regular kingship was introduced, also grew. 
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The village becomes the manor, with “ free tenants ” 
who are supposed to render service in war and con- 
tribute towards the expenses of warfare ; “‘ base ” or 
lower-class tenants, who cultivate land which is 
supposed to be the lord's, though by usage they 
also acquire some rights in it, and paying rent in 
produce, money, or services for it; and a lord, with 
the duty of governing and protecting the village, 
who, by way of recompense, is part owner of the 
base tenant's land and has certain rights—special 
rights of hunting for instance—in the forest and 
other common land. And, in many cases, whole 
villages of serfs seem to have been formed by lords, 
with the same sort of system of cultivation as in 
the free villages. 

Tho nearest approaches to this type of village now 
nre in Russia. The “emancipation of the serfs” 
in 1860 consisted substantially in freeing the 
peasantry—who had become very much subjected 
to the lords—from many of their dues and services 
to them, but giving part of the land they had hitherto 
enjoyed ontirely to the lords by way of compensa- 
tion. But in most cases the communal system 
broke up much earlier. In England we find first 
that the lord generally did not treat with the body 
of villagers, but with the villagers as individuals 
(it is not quite clear why), so that the communal 
bond soon disappeared ; next that the introduction 
of new crops made the old rules about rotation 
very inconvenient, and that from about 13800 
onwards the keeping of sheep was much more 
advantageous than grain-growing. Now sheep- 
farming is most profitably carried on by large 
owners. Thus the lord's interest was to make his 
own share of the land ns large as possible and then 
to let it to sheep-fariners. Besides, the growth of 
manufacture gave some of the «lisplaced peasantry 
work elsewhere. Thus, especially after the Black 
Death, and in the reigns of Henry VII. and 
Henry VIII, the land in many parts of England 
passed from the possession of the labourers. Large 
landlords arose and the old village community 
broke up. Still, some common fields existed in 
England even in this century. 

In other cases again, the peasantry stayed on 
the land, with fixity of tenure, but burdened 
by oppressive dues to the lords, as in France and 
Prussia. These dues were abolished in France at 
the first Revolution, and much confiscated land 
was sold in emall lots. Hence, France is chiefly a 
country of peasant proprietors. In Prussia much 
the same effect was produced by peaceful means 
by the reforms of Stein and Hardenberg early in 
this century. In South Germany and Switrerland, 
and it is said in some parts of Italy, there are still 
plenty of traces of the village community : a village 
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will own lands, and sometimes pay all its expenses 
out of the rent and divide the surplus among 
the villagers, and the rules about the use of the 
common pasture and wood still survive in various 
complicated forms ; but the arable land has always 
become private property,. 

In many parts of Europe that once were Roman 
another system of land tenure prevails. Under the 
Roman Empire large landowners often preferred to 
live in Rome and let their estates to tenants, or 
leave them in charge of slaves. Probably the 
tenants got in arrears with their rents and into 
distress, and the slaves had to be allowed a 
good deal of liberty and a share in the produce to 
get them to work well. Sothe two classes became 
very like each other, and by the fourth century 
A.D. we find the land was often cultivated by 
coloni, literally “ peasants,” who were not free 
to leave their land, but had fixity of tenure so 
long as they paid a certain portion of the produce 
to the landowner. Gradually of course as time 
went on they became free men, but the system of 
paying a produce rent lasted on, and such tenants arc 
often found in Southern France and Northern Italy. 
From Latin words which may be paraphrased as 
‘ peasants who go halves,” they are called metayers, 
or “ halvers,” though the rent they pay is sometimes 
two-thirds of the produce. 

That this is a very natural form of tenure is clear 
from the fact that it has arisen imdependently in 
parts of the United States, where it is known as 
“ farming on shares.” 

These forms of landholding are important his- 
torically, but nobody would seriously propose to 
restore them now. In the village community even 
at its best, the strip of the industrious man might 
be freely sown with the seeds of the weeds his idle 
neighbour neglected to pull up; the holdings were 
much divided ; there was immense waste of land 
in the boundaries between them, and traditional 
customs interfered with any improvement in agricul- 
ture. And all forms of produce rent are unsatis- 
factory: the large landlord of metayer tenants may 
have no particular use at the moment for another 
pig or chicken, but they are his and he takes them, 
and the tenant feels the annoyance of parting 
with them more than if he paid a fixed sum; 
and of course it is extremely easy for him to 
cheat. Besides, neither landlord nor tenant has 
enough inducement to spend anything on the place, 
because neither will get all the produce of what he 
spends. The two have to make terms as to what 
improvements each shall do, and this is often 
difficult. 

We have said enough to show how unlike the 
truth is the assumption of political economy, that 
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there are generally three distinct classes, landlords, 
labourers, and capitalists. But it is worth while 
making the assumption to compare it with the facts. 

As to labour, it is certain that in very early 
times a class of wage-paid labourers was generally 
rare. In early Greece we hear of such a class, but 
in the course of time it gradually was superseded 
by slaves, In ancient Greece and Rome nearly all 
manufacture was in their hands, and much of 
agriculture. Often they did not live in their 
master’s house, but were hired out by him for so 
much a day; in some trades they had to pay him 
so much a day out of their earnings and kept the 
rest for themselves. In mediwval Europe we find a 
class of wage-paid labourers, both in agriculture 
and manufactures, but it was not nearly so large in 
proportion as in modern times. Until the extensive 
application in manufacture of machinery moved by 
water-power or steam, that is to say rather after the 
middle of the last century, manufactures were 
usually carried on by a number of small masters, 
mostly with one or two journeymen living in the 
house. The master worked at his own trade with 
his hands along with his journeymen and appren- 
tices ; the apprentices rose to be journeymen, and 
the journeymen, if they were thrifty and good 
workmen, might hope to be small masters them- 
selves some day. The masters in each town 
(and often the men too) were organised into trade 
societies or ‘‘ guilds,” and there were very stringent 
rules as to the number of apprentices and journey- 
men a master might keep, the way he must behave 
tothem and conduct his business, and so on. Cases 
indeed are known where the guild fined masters for 
sending out bad work, and so injuring the reputa- 
tion of the trade of their town. 

The rise of the ‘factory system” about one 
hundred and twenty years ago changed all this. 
It became more profitable to collect the workmen 
into large factories, with expensive machinery owned 
by large capitalists. So though much more was 
produced and more cheaply, to the great benefit of 
the consumer—and people are apt to forget that 
everybody is a consumer—the master and workman 
came to be much farther apart than formerly, and a 
great stimulus was given to that division of labour 
which is the most important way of increasing its 
productiveness. 

Division of Labour.—It was one of the great 
services of Adam Smith that he first showed 
the extreme importance of this in increasing the 
produce. In making a pin, he pointed ont, there 
were eighteen distinct operations:—“One man 
draws out the wire, another straightens it, a third 
cuts it, a fourth points it, a fifth grinds it at the 
top for receiving the head; to make the head, 
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requires two or three distinct operations, to put it 
on is a peculiar business, to whiten the pins another, 
it is even a trade by itself to put the pins in the 
paper.” In a case he mentions, ten men made 
between them 48,000 pins in a day. Had each 
man worked by himeelf, they would have made 
“‘not twenty each, perhaps not one in a day.” 

The great advantages of this division are usually 
enumerated as four:—(1) Saving of time lost in 
passing from one kind of work to another. (2) 
Improvement of skill, caused by the workman 
having to do only one thing. (3) The workman, 
having his mind confined to one sort of work, 
invents better ways of doing it—new tools or new 
machines. (4) Each workman can be employed 
solely on that kind of work he does best. 

Probably too much weight has been attached to 
the first and third of these advantages. Many a 
man will get slack at one monotonous employment, 
who will readily turn to another and (while he is 
fresh) do it well. A waiter in an eating-house docs 
half a dozen different things in two minutes and loses 
no time; and many of the best machines have been 
invented by outsiders. Thus the founder of the Peel 
family, the inventor of some of the first machinery 
used in the cotton trade, was not a cotton operative, 
but a country gentleman with a taste for mechanics. 
A man doing one simple set of actions every day 
often “ gets into a groove” and comes to work like a 
machine. 

It cannot be denied that for the workman the 
division of labour has some disadvantages. The 
invention of a new machine or process may 
throw men out of work who can only do one skilled 
operation now done by the machine. Such men 
must then become unskilled labourers at a heavy 
loss in wages. Besides, the man who does one 
simple set of actions all day has no exercise for 
many of his faculties, and when faculties are not 
exercised they decay. The first disadvantage, 
most probably, the increase of machinery and 
minuter subdivision will by-and-by remedy. The 
general principles of machinery are the same in 
widely different trades. So aleo are many of the 
details. When skilled hand labour is replaced by 
machine tending, a man whose particular machine 
is superseded can very likely soon learn to manage 
another somewhat like it. At the end of the War 
of Seceasion in America, a rifle manufactory took 
to making sewing-machines, employing mostly the 
same operatives, who easily learnt the new trade. 
As subdivision becomes more minute, the simple 
operations one workman performs become more like 
those of another. For the intellectual drawbacks of 
the subdivision of labour there is no cure but better 
education and more time for self-culture.. 
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The progressive division of labour as society 
advances {s now seen to be a case of a process 
which is found through all departments of the 
anima] and vegetable world. The lowest animals 
have few separate organs, and one part will do the 
work of another. The common hydra, it is said, may 
be turned inside out, and the former outside will 
do the work of the stomach nearly as well as the 
inside did. Aswe look gradually higher in the scale 
of animal life we find better and more centralised 
organisation combined with progressive specialisa- 
tion of parts. The lowest animals often “ propagate 
by fission”; a part breaks off and becomes a new 
animal, and the parts are often very independent, 
sometimes each has a special heart and circulating 
system of its own; but we all know what a very 
slight injury to the great central organs of the 
higher animals—-the brain, heart, lungs, or stomach 
—may cause disorder throughout the system and 
even death. 

Societies are tending to be specialised and com- 
bined much in the same way as the animal organism 
during its development from lower to higher 
stages. This is true in the nutritive processes of 
the society, the production of its wealth or means 
of life, as well as in its general and political his- 
tory. Along with the specialisation goes combina- 
tion and increased mutual dependence of parts. 
These two processes together are sometimes called 
by economists “Complex co-operation of labour,” 
of which the division of labour is one aspect. 

The ideal of the economist is a society which shall 
cover the whole world, in which each part shall be 
in close relations with the rest, each country and 
each man shall produce what they are best fitted 
to produoe, and all countries shall freely exchange 
goods with each other. Political and other practical 
difficulties will for years, perhaps centuries, prevent 
this ideal from being realised. None the leas it is 
to be kept before us as that after which we are 
aa a rule to strive. 

That workmen may work at all, however, there 
must be enough goods in exiatence to provide them 
with tools, and with a maintenance while they are 
at work. And this store of goods is capital. The 
word capital means “things counted by the 
head,” and was first applied to the oxen used 
for ploughing. In fact it is the same word as 
“cattle.” The term is now applied to all the 
machinery, tools, animale, etc., which assist in 
production, either directly, or indirectly through 
transport, as a railway and its rolling stock do, or 
a steamer which brings foreign corn to be converted 
into flour. And it is alzo applied to the mainten- 
ance of labourers, the food and clothing which are 
purchased with the wages which their employer 
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pays them. These wages are sometimes sdid to be 
“paid out of capital”; it is more correct to aay 
that in the case of “productive labourers” 
they are advanced out of capital, because the 
amount of wages the employer can afford to give 
partly depends on what he is likely to make by the 
sule of the goods produced. Thus in some trades 
the men will get less wages when business is dull 
and they are “ working for stock” than when they 
are working to fill an order, because the employer 
may have to wait a long time before he sells his 
stock, and prices may go down before he does so. 

The accumulation of capital is one of the most 
striking contrasts between a savage and a civil- 
ised state. A tribe of savages—Australians or 
North American Indians—is really never very far 
from starvation. If the hunters fail a few times, 
food becomes scarce at ence. And, indeed, though 
there are times when it is so plentiful that the 
savage gorges himself till he can hardly move, 
yet taking one day with another it is permanently 
scarce—so scarce that many savage tribes habitu- 
ally destroy many of their female children, so as 
not to have too many “useless mouths.” Even in 
a civilised state like the Greek cities of Asia 
“Minor, seven centuries before the Christian era, 
where the inhabitants lived in walled towns, had 
cornfields, vineyards, and oliveyards, used coined 
money, and owned slaves, and had plenty of wealth 
of various kinds, one of their poets described the 
spring as “the time when all is blooming, but of 
food there is not enough.” Just before harvest, in 
‘fact, there was always a short supply of food, anda 
bad season meant not merely dear bread, but 
actual famine for rich as well as poor. 


APPLIED MECHANIOS.—XI. 
[Continued from p. 154.) 


FORCE, MASS, AND VELOCITY— UNIFORM ACCBLERA- 
TION — MOMENTUM AND KINETIC ENERGY— 
EXAMPLES. 

In the preceding lessons we have kept in view 

mainly the practical applications of the various 

laws. The student may not, however, care to seek 
elsewhere for the treatment of what may be re-— 
garded as more purely theoretical parte of the 
subject, and henoe in this lesson we intend to dis- 
cuss some of the most important of the laws of 
dynamirs. It is usual to take one foot as the unit 
of length, and one second as the unit of time. 

Velocity is rate of motion, and if uniform—in 
which case equal distances are passed over in equal 
intervals of time—it is measured by the gietance 
assed over in one second. 
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Acceleration is rate of change of velocity, and if 
qniform—in which case there is an equal gain or 
loes of velocity in equal times—it is measured by 
the velocity gained or lost per second. When a 
body moves with a continually increasing speed its 
acceleration is said to be positive ; if, on the other 
band, the velocity diminishes, the acceleration is 
negative. We shall here deal only with wnifurm 
velocity and acceleration. From the statement 
made above it will readily be seen that if a body 
moves with a uniform velocity r over a distance s 


in time ¢, » must be equal to 5, or s= vt. 


If, for instance, a train moves always at the 
same rate, its velocity is best obtained by observing 
the distance moved in a considerable time and 
dividing the distance by the time. The laws of 
uniform acceleration can be readily illustrated 
graphically. Thus in Fig 70 the ordinate 4 & re- 
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Fig 71. 


presents the body's velocity at the beginning, and 
B D represents its velocity at the end of the interval 
of time, ¢, considered. 

Since acceleration, a, is the velocity gained in 
unit time, evidently that gained in time, ¢, is ¢ times 
as much, or at; this is represented by cp. The 
distance passed over by the body in the time con- 
sidered is 4(™ + v) ¢, or is the average velocity multi- 
plied by the time*; this distance, #, being repre- 
sented by the area of the figure A BDE, which is 
equal to the area of the rectangle ABCE + the 
area of the triangle ECD. Putting these last two 
statements into algebraic form we have 

Q) v=a+at 

(2) a= ut + fat, 
Eliminating the term ¢ from these two equations 
we get a third 

(8) f= uf + Qs. 

It must be understood that in these rules the 
+ sign is replaced by — if the acceleration is 

6 
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negative. If, in a particular case, the initial 
velocity is 0, that is to say, if the body starte at 
the beginning of the interval of time considered, 
then the rules become 

(1) vemat 

(2) em jaf 

(3) vf! zz fas, 


A body falling freely under the action of gravity 
has a uniformly accelerated motion, if we neglect 
atmospheric friction or suppose it to produce a 
constant effect. The body in this conse paine a 
velocity of about 32 feet per second every second of 
its motion, or, in dynamical language, the accelera- 
tion is 32 feet per second per second. This accelera- 
tion is usually denoted by the letter g; it varies 
slightly with the latitude of the place, and also with 
the height above sea-level. If, then, a body is 
allowed to fall freely:from rest, through a height 
h, or for a time f, our rules become 

(1) vo gt 


(2) A= ig? 
(8) v¥ x Qgh. 


ACCELERATION, FORCE, AND MABS. 


If you throw a leaden bullet and a piece of cork 
of the same size, the bullet goes farther than the 
cork because it possesses more of that something 
formerly called inertia, now generally termed mass, 
The mass of a body is usually defined as the 
quantity of matter in it. What matter really is we 
cannot explain; it has nothing to do with bulk, 
but the earth pulls more at a body the greater the 
quantity of this mysterious matter in it. In fact, 
there is a mutual pull between the carth and the 
body, this pull varying as the product of their 
masses and inversely as the square of the distance 
between them. 

The connection between force, mass, and acceler- 
ation can be experimentally observed by Atwood's 
machine, which has already been partially {llus- 
trated (see Fig. 49, p. 31). It consists of a pulley, 
mounted in as frictionless a manner as possible, and 
bearing a cord to the two ends of which two equal 
weights a and B are fastened. An additional small 
weight P, in the form of a Jong thin plate, is added 
to one of the equal weights, which, when let go, move 
with a uniformly accelerated motion, till at a certain 
point in its fall the little weight p is lifted off in 
passing through a ring ; Aand B now moving on with 
a uniform velocity. This arrangement enables the 
acceleration of a given mass, that of A+B -+ P, 
due to a given force, P, to be measured, 

By varying, first the force, and then the mass, 
it is found that (1) acceleration is proportional to 
force when mass is constant ; (2) acceleration is 
inversely proportional to mass when the force is 
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constant; and hence acceleration is proportional 
force 

to 
mass 


We have now only to choose such ynits as 
shall make this proportion simple equality. 

There are three systems of units, any one of which 
will do this. 

In the C.G.8. (centimetre, gramme, second) 
system the unit of length is one metre—about 
39°37 inches—the unit of mass is one gramme, 
which represents the mass of one cubic centimetre 
of distilled water at the temperature of 4° C., and 
the unit of force is one dyne, or that force which 
acting on one gramme for one second generates a 
velocity of one centimetre per second. 

This system is very scientifically arranged as 
regards the connection between its various units, 
and the decimal system being employed, such 
operations as multiplication or division are rendered 
extremely easy. It has the great practical disad- 
vantage that its unita of force and mass are incon- 
veniently small, and hence ordinary forces with 
which practical men have to deal require to be 
expressed by very large numbers. 

In the British Absolute System the unit of length 
is one foot, the unit of mass is one pound, andthe unit 
of force is one powndal, or that force which acting on 
one pound for one second generates a velocity of one 
foot per second. Inthis system the unit of force is 
about 4, of the force with which the earth attracts 
one pound-weight, and however excellent and scien- 
tific the system may be, practical men find the 
unit of force a little too small; however, it may in 
time be generally adopted. 

In the British Gravitation or Hnginecr's system 
the force due to the weight of one pound is taken as 
the unit of force, but as it varies a little at different 
localities and levels it is usual now in the best 
books to find this unit defined as the force with 
which the earth attracts a pound-weight at the sea- 
level at Greenwich. The unit of mass will then be 
the mass of about 32:2 pounds ; the unit of length 
being, as before, one foot or } of the standard yard, 
which is the distance between the centres of two 
gold plugs in a platinum bar kept at the Standards 
Office of the Board of Trade at Westminster. In 


any of these systems the law, acceleration = rOrOe 


or force == mass x acceleration, is true. 

The last mentioned system is that adopted by 
most practical engineers, and we shall use it 
throughout these lessons. For convenience we 
shall use sach expressions as “ a force of 10 pounds,” 
meaning a force equal to the weight of 10 pounds. 
The mass of any body is, in this system, obtained 
by dividing its weight in pounds by 822. The 
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student will best understand the rules aiready 
given by working the following exercises. 


EXAMPLES. 

1. A boy drops a stone down the shaft of a mine 
and finds that it takes 3°5 seconds to reach the 
bottom : what is the depth of the shaft? 

Here the rule is 


A= igt?, 
in this case xg 


hy x 82°2 x 3°58 
= 16°1 x 12°25 
== 107°2 feet. 

2. Find the velocity of the stone just before it 
touched the bottom of the shaft, and also ite 
velocity when it had fallen 100 feet. 

The rule for the first part of the question is 

y= gt 
== 82°2 x 8°5 = 112°7 feet per second. 


The second part is solved by the rule 
v* = Qgh 


= 64°4 x 100) | 
or v= 64 4 x 100 = 80°25 feet per second. 


8. A stone is projected vertically upwards with 
a velocity of 50 feet per second: how high will it 
rise ? 

Evidently, if we knew the height to which it will 
rise and dropped it from that height, its velocity 
would be 60 feet per second when it reached us. 
In other words, from what height must the body 
fall to acquire a velocity of 50 feet per second? 
As before, the rule is 


vw = 29h, 
whence 


2500 


4. A man descends a mine 4000 feet deep with a - 
uniform velocity. Having descended for 4 minutes, 
he drops a stone, which reaches the bottom in 10 
seconds. Find the velocity with which the man 
descends. 

Let the man's velocity be v feet per second. 

In 4 minutes he descends v x 240 feet. The 
stone will have a velocity r to start with, and the 
distance it falls is 4000 — 240v feet. 

The rule is 

distance s = ut + igf?, 
or 4000 — 340v = v x 10 + 161 x 10; 
i.6., 4000 — 1610 = (240 + 10)», 
or v = 9°56 feet per second, the man’s 
velocity required.' 

5. What is the acceleration produced by a force 

of 10 Ib. acting on a mass which weighs 100 Ib. ? 
Answer, 3:22 feet per second per second. 

6. If a locomotive move a train which, including 
engine, weighs 100 tons, giving to it a uniformly 
accelerated motion euch that in 10 minutes after 
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starting it has a velocity of 20 miles an hour, find 
the weight of a second train which the same engine 
draws, and which gets up a speed of 7 miles an 
hour in & minutes; the total resistance and the 
pull of the locomotive being taken as the same in 
both cases. 

Let ¥ be the effective pull of the locomotive in 
both cases, w the weight of the second train in 
tons, and for convenience let accelerations be ex- 
pressed in miles per hour per minute; then it is 
easy to see that, since force = mass x acceleration, 


from which W = 143 tons nearly. 





7, In Atwood’s machine equal weights of 3 Ib. 
are suspended by the string passing over the 
pulley, and a bar weighing +, Ib. is laid across one 
of them. This bar, after falling 2 feet, is lifted 
off. How far will the remaining masses move in the 
next 10 seconds ? Answer, 72 feet. 

8. A man weighing 160 lb. descends the shaft of 
a mine with an acceleration of 2 feet per second 
per second : find the pressure he exerts on the floor 
of the cage. Answer, 150°1 lb 

9. A ball is laid on a smooth inclined plane, the 
inclination of which is 1 in 20° find the accelera- 
tion of the ball, and the distance it will go in 3 
seconds. 

Since acceleration a force, and the force down 
height of plane 

length the 
height: 


length 
Answers, 1:61 feet per sec. per sec. ; 7:245 feet. 


na smooth plane is weight a x 


acceleration down the plane is g x 


MOMENTUM—NEWTON’'S LAWS OF MOTION. 


It may be well at this stage to state Newton's 
laws of motion, which were the first concise state- 
ment of the axioms of dynamics. In substance 
they are as follows :— 

First Law.—A body preserves its state of rest or 
uniform motion in a straight line unless acted on 
by external forces. ‘. 

Second Law.—Change of motion is proportional 
to the impressed force, and takes place in the 
direction in which that force acts. 

Third Law.—To every action there is an equal 
and opposite reaction, or action and reaction are 
equal and opposite. 

The first law gives us a definition of force. The 
second law introduces us to a matter of great im- 
portance. We have seen that if a force act on a 
body free to move, the resulting motion will be 
governed by the law— 


force == mass x acceleration, 
or, in algebraic form, ¥ = ms x 4. Going back to 
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the beginning of the present lesson you will re- 
member we had the elementary law v = « + af, 
the + sign being replaced by a — if the velocity 
decreases. 


Taking these two rules together we have 
P=axm, 
and = u + at 
From the last 
v-t. 
t & 





Gm 
hence the first becomes 
F= ("5") m, or Ft = ym — um, 


the same double meaning being attached to the 
sign on the nght-hand side as before. 

The product of the mass and velocity of a body 
is called its momentum; it was formerly called 
“‘quantity of motion,” and hence the law just 
obtained agrees with Newton's second law of 
motion 

We see, then, that if an unbalanced force act 
for a given time on a body free to move under the 
action of that force, the product of the force and 
time will be equal to the change of momentum pro- 
duced, or the force will be equal to the change of 
momentum produced divided by the time in which 
that change ts produced. From this it follows that 
a force is correctly estimated by the change of 
momentum produced per second, 

If the initial velocity, «, be zero—that is, if the 
body begins to move under the action of the foroe— 
then the law is 

Fe = mp, 
the momentum mp being produced by the force ¥ 
in the time ¢; and the same rule holds if the 
momentum be destroyed. 

If the time ¢ is too short to be measured, the 
force’s “impulse” is measured by the a a 
produced or destroyed. 

A few examples will bring home to the stadeat 
the practical bearing of these rules. 


NUMERICAL EXAMPLES. 

1. How long will a mass weighing 150 lb., and 
moving with a velocity of 20 feet per second, move 
against an opposing force of 10 lb. 7? 

Let t be the required time, 


then FY = me, 


180 
10 x t= SG CX 20, 


or ¢ == 09 seconds. 

2. Atrain weighing 100 tons, moving at the rate of 
30 miles an hour, is brought to rest in 2} minutes: 
find the average resultant force acting against the 
train's motion. Answer, 2281°5 lb. 

3. A body weighing 20 Ib. falls freely throngh a 
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height of 200 feet: find the average force required 
to stop it in the next 5 seconds. 
The velocity of the body is obtained by the rule 
of ww: Qh, ° 
hence v = 4/664 x 200 = ~+/ 12880 =z 118°49 feet per second. 
The momentum of the body after falling the 
200 feet is “ 
agyg * 18°40 = 70-47; 
hence the average force required, if the body moved 
horizontally, would be 
TOAT = 14-004 Ib, 
But it takes 20 lb. to merely balance the body's 
weight, hence the required force is 


20 + 14°00 = 34°00 lh. 


4. A pile-driver weighing 300 lb. falls through a 
height of 20 feet, and is stopped in jth of a second 
find the average force it exerts on the pile. 

Answer, 1672°5 lb. 

5. A ball weighing 8 lb., and moving with a 
velocity of 50 feet per second, receives a blow in a 
direction at right angles to its line of motion, and 
it then proceeds in a direction making an angle of 
45° with the direction of its former path: find the 
“impulse ” imparted by the blow. Answer, 124 


KINETIC ENERGY—TRANSFORMATION OF ENERGY 
—PRAOTICAL ILLUSTRATIONS AND EXAMPLES 


That a body having mass—scientists being un- 
acquainted with bodies which have not — and 
moving with any given velocity, Aas energy by 
virtue of its motion is easily demonstrated. A pro- 
jectile oan do work by indenting or entering the 
subatance of a target, a moving train can do work 
grinding the brakes when being stopped, and the 
fiy-wheel of a steam-engine can move the whole 
engine after the steam is shut off by reason of the 
store of kinetic energy it possesses. We have 
already explained the way in which the potential 
energy of a raised weight can be estimated, and 
the reader will readily see that in very many cases 
it is easy to transform potential energy into this 
energy of motion or kinetic energy to which we are 
now referring For instanoe, if a weight of w lb. 
is at a height of A feet, it possesses w A foot-pounds 
of potential energy, or energy due to its position. 

If this weight is let fall freely, it will in falling 
through A feet acquire a velocity which is obtained. 
from the rule r* = Qh. 

But it has lost w A foot-pounds of potential 
energy, and since energy is indestructible it must 
have gained WA foot-pounds of energy in some 
other form or forms. 

Bince it falls freely, the only kind of energy 
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developed is the kinetic energy of the weight iteelf, 
which must, therefore, be wA foot-pounds ip 
amount. To express this in terms of the velocity 
imparted to the weight, for A substitute ite value 


3 and the kinetic energy of the moving body is 


Ww x i = bret, where m is the mass of the moving 


weight. The kinetic energy of a moving body ex- 
pressed in foot-pounds is equal to the product of half 
its mass and the square of its velocity, the velocity 
being measured in feet per second, We have here 
taken up only a particular case of the general pro- 
blem, for the body may move in any direction. Sup- 
pose a body of mass m to move a distance of s feet in 
any direction under the action of a constant force 
F, then the work done on the body—moving with a 
uniformly accelerated motion—is F x 8. Let v, be 
its velocity at the beginning, and r, its velocity at 
the end of the interval of time considered. ‘Then, 
since distance = average velocity x time, s = 


Fy . ¢, and from what has been already stated 


in regard to the value of a force in connection with 
change of momentum, we have 


a (a=), 


hence F x sam) x a 
= cop - 9 = Lng - Ley, 

or the work done is equal to the change of kinetic 
energy. If the force is of the nature of a resistance 
and opposes the body’s motion, the rule is still true, 
only v, will then be greater than v3, negative work 
being done on the body. Many instances could be 
given in which there is a continual interchange going 
on between the two kinds of energy, their sum, how- 
ever, always remaining the same. Thus a pendulum, 
if we neglect the small resistance to its motion due 
to friction, has at the ends of its swing its energy 
in the form of a potential store; at the centre or 
lowest point of its path the energy has taken the 
kinetic form; and at any other point its store is 
partly kinetic and partly potential, the sum of the 
two amounting to the same number of foot-pounds 
as in any of the other two cases A switchback 
railway is another good illustration of the same 
thing, and if we neglect all resistances, the carriage 
will always have the same total store of energy ; 
when at points on the same level it will have the 
same potential store, and hence should be moving 
with the same velocity. Other instances in which 
a similar thing occurs will suggest themselves to 
the reader. 

The various phases of this very important subject 
will best be brought out in a few examples. 
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EXAMPLES. 


e 1. A shot weighing 12 Ib. leaves the mouth of a 
gun with a velocity of 1000 feet per second : find 
its kinetic energy and the mean resistance offered 
by an obstacle into which it penetrates a distance 
of 2 feet. 
Kinetic energy = 4 mass x (velocity) * 
= EX gop % 1000" = 186,885 ft-lb. 
Let F be the average resisting force ; then— 
186,885 = F x 2, or F = 98,1674 Ib, 


2. A railway waggon weighing 10 tons is drawn 
from rest by a horse; after going 300 feet it is 
moving at the rate of 5 feet per second: if the 
tractive resistances amount to 8 Ib. per ton, find the 
amount of work done by the horse. 

The work done consists of two parts—first, that 
done in overcoming resistance; and, second, that 
done in giving kinetic energy to the waggon. 

The first, since the tota) resistance is 10 x 81)b., 
amounte to 80 x 300, or 24,000 ft.-lb.; the second is 

4 10_x_ 2240 
32°2 
Hence the total work done is— 
24,000 + 8605°6 = 82,695°6 ft -Il. 


3. A projectile leaves the mouth of a gun with 
a velocity of 1000 feet per second: find its 
velocity when it is at a height of 100 feet above 
the level of the gun, neglecting atmospheric 
friction. 

The total store of energy the projectile possesses 
is in the kinetic form just as it leaves the gun, and 


amounts to $<“; x 1000? ft-lb. where w is the 


weight of the projectile in pounds. 

At the higher point the energy is partly kinetic 
and partly potential (the latter being = w x 100 
ft.-lb.), but the sum of the two amounts is the same 
total store as before Let v feet per second be the 
velocity at the higher point, then 


x 59 = 8695°6 ft. -Ib, 


w Ww 
b 59.9 % 10008! = wx 1 +455 x H. 


We may discard w all across, showing that the 
weight of the projectile does not enter into the 
question; and our equation simplified stands 
thus :— 


Or, 


1000 = 100 «x 64°4 4 vf. 


1,000,000 — 6440 = xf, 
993,560 = r®, 
Or, 
v= 4/995,560 = 99677 feet per second. 


4. Find the work done by a winding engine 
which raises a cage weighing 6 tons from a pit 400 
yards deep, and gives to the cage a velocity of 24 
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feet per second at the top of the shaft. If this work 
is done in 6 minutes, find the horse-power actually 
applied. Ans., 16,248,960 ft.-lb. ; 82°06 h.p. 
5. If the weights in Atwood's machine are 3 
and 2 Ib., find the work done by gravity whilst the 
heavier falls 10 feet. Ans., 10 ft.-Ib. 
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CRYSTALS AND CRY8TALLOGRAPHRY. 


THE name Crystal (Greek xpéeraddos, krustullos, 
clear ice) was given by the ancients to the trans. 
parent and colourless variety of quarts (SiO,), 
that we still term rock-crystal, which they be- 
lieved to have been formed from water by intense 
cold. They observed that it occurred in a definite 
form bounded by flat surfaces (or planes), six of 
which formed a column or prism, whilst at one end 
or at both ends of this prism isa six-sided pyramid 
(Fig. 7). The term crystal was afterwards ex- 
tended to other minerals, 
even when coloured or 
opaque, when enclosed by 
plane surfaces, these sur- 
faces being almost as 
characteristic of the min- 
eral kingdom as curved 
outlines are of plants and 
animals. 

The relative sizes and shapes of the surfaces or 
Jaces of rock-crystal or other minerals vary in dif- 
ferent specimens; but it was pointed out in 1669 
by Steno, a Danish physician, that the angles 
between the faces, i.c.. their mutua) inclinations, 
were constant. At the same time it was recognised 
that one mineral substance may crystallise in a 
variety of forms, though not till 1772 was it shown by 
Romé de l'Isle that the various forms of each species 
or kind of mineral] are geometrically related to one 
another ; that one can be obtained from another by 
a symmetrical replacement or truncation of ita 
angles by certain planes; and, in fact, that the 
various forms are all arranged on the same type. 

The next step in the advance of our knowledge 
of crystals was partly the result of accident. A 
six-sided prism of the mineral calcite (CaCO,) fel] 
from the table of M. l'Abbé Hafiy (1784) and broke 
with a smooth plane fracture. Haily then found 
that with a knife or needle further slices could be 
split off parallel to this new face, and also in other 
directions similarly related to the alternate edges 
of the prism, until the six-sided prism was reduced 
to a rhombohedron or form enclosed by six rhombs 
(Fig. 8). Haily discovered that other forms of 





Fig. 7 —Roox-Crysrar, 
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calcite could be similarly reduced to the rhombohe- 
dron; that most crystals can be thus split or 
cleaved in certain directions more readily than in 
others; and that those of each 
species can be thus reduced to 
some one fundamental form. Thus 
galena (PbS), the chief ore of lead, 
commonly crystallises in cubes or 
in such forms as Fig. 8, in which 
the solid angles of the cube are 
truncated by the faces of the octa- 
hedron; and this mineral cleaves 
most readily parallel to the faces 
of the cube. The cleavage-planes 
of any mineral are, in fact, either 
parallel to some of the faces of the 
crystal, or make fixed angles with 
them, being, that is, parallel to the 

THs Six-eipsp faces of some other form of the 

Favom. same type or system, We now 
know that the reason for this clearage is that the 
molecules or ultimate particles of the mineral do 
not oohere so firmly in directions at right angles 
to the cleavage-planes as they do in other directions. 

This is only one aspect of that law of symmetry 
which is one of the principles of creation. It is 
observable in every organic construction that about 
a certain plane or planes the body is similarly 
built up. For instance, a plane which passes 
through the centre of the human frame would 
divide the body into two similar halves. So with 
crystals, they are all arranged symmetrically about 
certain lines known as ages. ‘In whatever manner, 
or under whatever circumstances a crystal may 
have been formed, whether in the laboratory of the 
chemist or in the workshop of nature, in the bodies 
of animals or in the tissues of plants, up in the sky 
or in the depths of the earth, whether so rapidly 
that we may literally see its growth, or by the slow 
aggregation of its molecules during perhaps hun- 
dreds, perhaps thousands of years, we always find 
that the arrangement of the faces of the crystal” 
is “ subject to fixed and definite laws.” * 

Nor is this all; for, as we have already seen to 
some extent in our previous lesson, all the other 
physical properties of a crystal as well as its form 
depend upon the same law. Its conduction of heat, 
magnetism, or electricity, and especially its trans- 
mission of light in various directions, are closely 
gonnected with its form ; and it was the investiga- 
tion of the optical characters of minerals, especially 
their action on polarised light, by Sir David Brew- 
ster between 1819 nnd 1883 that established the 
fact that all crystalline forms can be referred to 
six geometrical systems. As, when we study the 

* See “Crystallography,” by the Ret. H P. Gurney. 
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derivation of forms from a fundamental one by 
replacement or truncation of its edges or anglesp 
we find that all similar parts are similarly modified, 
we may state one of the fundamental laws of the 
science of crystallography still more generally by 
saying that all similar directions in a crystal are 
similarly endowed. “ This law, it must be remem- 
bered,” says Mr. Gurney, “has not been arrived at 
by abstract reasoning. It is only the expression in 
words of the resulte of observation of crystals, It 
is no mere creation of the human brain, it is the 
utterance of crystals themselves to those who 
have ears to hear, it is written in them in characters 
that can be clearly read by eyes that will take the 
trouble to look for it.” 

A crystal may then be defined as a solid bounded 
by plane surfaces or faces and generally exhibiting 
a tendency to split in directions, known as cleavage- 
planes, either parallel to some face or at fixed angles 
with the faces. Diamond is one of the few ex- 
ceptional cases of minerals with curved instead of 
plane faces. The line where two faces intersect is 
an edge: the angle thus formed is a plane ungle; 
and the angle of a corner—that is, an angle formed 
by three or more faces meeting in a point—is a 
solid angle. 

Just as the position of any spot on the surface of 
the glabe can be fixed by its reference to two lines, 
one of latitude, the other of longitude, so the posi- 
tion of the faces of crystals is described by refer- 
ence to three lines known as crystallographic axes. 
These lines may be of any length; but they must 
intersect at a point within the crystal, be parallel to 
some three edges of the crystal, and not be all in 
one plane. The point at which they intersect is 
termed the origin, and the distance (measured along 
the axis) between this point and that at which a 
face cuts the axis is termed the intercept of that 
face along that axis. A face may be parallel to 
one axis or to two axes; but every plane in the 
universe must cut at least one of these indefinitely 
prolonged axes. 

In each of the six crystallographic systems, some 
one plane is taken as a plane of reference, and is 
known as the parametral plane. It is one cutting 
all the three axes at intercepts having a constant 
ratio in each system, and the simplest whole 
numbers expressing these ratios are called the 
parameters. The inclination of any face of acrystal 
to its axes may then be expressed by a symbol, con- 
sisting of three indices, showing what fraction of 
each parametral intercept is intercepted between 
the face and the origin. Thus in Fig 9, O is the 
origin, X O X, Y OY, Z OZ the axes, and A BC the 
parametral plane. Then the ratios of the inter. 
cepts OA, OB, and OC are expressed by numbers 
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representing the parameters, 4, %,c¢. If the inter- 
gepts be equal,as in the Cubic and Hexagonal 
systems, the parameters are 111. If a face cut 





the axes,as at HK L, it will be represented by 
indices hkl, which will be whole numbers such that 
the intercept OH:0 K:0L =< 4 - 

When a plane is parallel to one or two axes the 
index corresponding to such axis is zero. Thus the 
six faces of a cube are 100, 100,010,010,001, 
and 001, each face cutting one axis, and being 
parallel to the other two. If a face cut an axis 
produced on the other or negative side of the origin, 
the index for that axis is barred, t.c., has the nega- 
tive sign written over it, as in the second, fourth, and 
sixth of the faces just enumerated Aa the indices 
are usually taken for the axes O X, OY, O Z in this 
order, the face 100 is one “ end” of the cube ; 100 
the opposite end; 010 the front; 010 the back ; 
001 the top; 001 the bottom; the barred symbol 
being always parallel to the same symbol un- 
barred. 


Similarly, as mere linear dimensions, the distance 
of any actual face of a crystal from the origin, or 
its consequent size, are in nature subject to no law, 
the same symbol will represent any number of 
parallel planes provided they are on the same side 
of the origin. Crystals are therefore seldom 
geometrically regular forms like the artificial models 
commonly made toexplain them. Though perfectly 
regular dodecahedra of garnet, octahedra of mag- 
netite or diamond, and cubes of fluor, galena, or 
pyrite may occur, it is at least as commonly the 
case in the latter mineral, for instance, that the 
cube is represented by a solid that geometry 
would rather term aright square prism. There are, 
in fact, many cases in which practically identical 
forms occur in two crystallographic systems, and 
in which we depend mainly upon optical characters 
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to determine to which system the mineral occurring 
in them truly belongs. 

Whilst a face is represented simply by a symbol 
of three indices, a simple crystalline form is repre- 
sented by the symbol of its face which has the 
simplest symbol, enclosed in bracketa. Thus the 


oube is {100}, which is read “the form 1, 0,0," and 


implies that it has the face 100 and all the other 
faces which necessarily coexist with that face. 

If in our figure the intercepts OA, OB, OC be 
respectively 14 inch, 1 inch, and 3 inch, the 
parameters will be 6,4,3. Then if, for example, 
OH =} inch, OK =1 inch, and OL = 8 inch, they 
are in the ratio 4:8:3. Then 4:8:8c 
: = Therefore, A, k, ¢ are 3, 1, 2, since S : 4 : 8 

g'i's 
: ; == 4:8:8. 

The inclination of the faces of a crystal] to its 
axes is determined indirectly by the measurement 
of that of two adjacent faces to one another, ~* **= 
angles of the edges, or plane angles, that is to say. 
The instruments by which this is accomplished are 
known as goniometers (Greek -yevla, gonia, an 
angle; «uérpoy, métron, a measure). The simplest 
form of goniometer is that known as the contact 
goniometer, originally made for Romé de I'Isle, by 
Carangeot, and consisting mercly of a graduated 
semicircle with a movable arm. The edge to be 
measured is placed between the movable arm and 
the base of the semicircle. 

An instrument capable of being used with smaller 
crystals and yielding more precise results {is the 
reflective goniometer invented by Wollaston. This 
consists essentially of a graduated circle with a 
vernier and an axis with universal-jointed arm 
capable of being turned independently of the circle. 
The crystal is cemented to the arm and turned 
until the edge to be measured is parallel with the 
axis of the instrument. The reflection of some 
“signal,” such as an illuminated slit or a window 
bar, is then observed in one of the faces forming 
the edge, and the instrument is turned until this 
signal is reflected in the other face. The angle 
through which it is then found to have been turned 
is the inclination of the two faces. 

The law which we have mentioned, that al] similar 
directions in a crystal are similarly endowed, is 
subject to an important series of exceptions, For 
example, the regular octahedron (Fig. 10), an eight- 
sided figure with a square base or plane of junction 
between two pyramids placed base to base, and 
each having four equilateral triangles as sides, is 


{111} of the Cubic system, being s common form 
of the minerals magnetite, diamond, and gold. Its 
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eight faces are the parametral plane 111 and ii 1, 
117,171,111, 111,111 and111. In some 
crystals, however, only half these faces are present, 








Fig, 10.~—Tur ReouLar 
OcTANEDROK, 


Fig. 11.—Tatr 

TRTRAHBDRON. 

giving us the form known as the tetrahedron 
(Fig. 11), enclosed by four triangles, either 111, 
V1, 211 andi), of 111,111,111 and 111 
F¥orms, such as the regular octahedron, in which all 
the faces required by the law of symmetry co-exist, 
are termed dolohedral (Greek Bros, Adlds, the 
whole), whilst those, such as the two tetrahedra 
just mentioned, in which only half these faces 
ocour, are called hemihodral (Greek ui, hdmi, half ; 
43pa, Addra, a base). As they neither of them have 
any two faces parallel to one another these forms 
are said to be hemihedral with inclined faces, and 


are represented by the symbols « {11 1} and 


« {ii 1} The mineral galena, as we have seen, 
often crystallises in the form of a cube with its 
eight solid angles replaced by the faces of the 
octahedron, or, as it is termed, in a combination of 


4100} with {111}; but boracite, which we 
mentioned in our last lesson as being pyro-electric, 
crystallises in combinations of {100} with 


« {i 11 I that is, it only has its four alternate 
solid angles replaced. Tetertohedral forms, or forms 
having only one-fourth of the faces required by the 
Jaw of symmetry, also occur. 

The crystallographic axes are by no means 
purely imaginary lines, for they represent directions 
along which the mysterious force of molecular 
aggregation known as crystallisation has acted. 

In addition to the three crystallographic axes 
many orystala have other axes known as aves of 
symmetry. These are the lines of intersection of 
two or more planes of symmetry, or planes by which 
the crystal can be divided into two absolutely 
symmetrical halves. Some crystals cannot be 
symmetrically divided by any plane. Thesé are 
termed anorthic or triclinic (Greek a-,a-, not; 3p6és, 
Orthos, atrnight; cp-, tri-, thrice; «alse, klind, I 
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bend), because they will not stand erect in any 
position. Otbers have only one plane of symmetry, 
and consequently no symmetrical axis. These are 
termed oblique or monoclinic (Greek, pévos, monds, 
one; «Alye, kind, I bend), as they stand in an 
inclined position on one of three pairs of parallel 
faces. Other forms have three, five, seven, or nine 
planes of symmetry. In these forms the axis in 
which the greatest number of planes of symmetry 
intersect is called the morphological axis or axis of 
form (Greek nopoh, mdrphé, form). 

The grouping of crystals into systems depends 
upon the inclination of the three axes, the relative 
length of the parameters, and the number of planes 
of symmetry, geometrical characters which, as we 
have seen, correspond closely with optical and 
other important physical characters. 

There are six systems of crystals. The name 
mentioned first in the following table is that which 
we shall use, though the other italicised names are 
in common use — 


Anorthic, triclinic, diclinic, doubly oblique. 

. Oblique, monoclinte, 

. Prismatic, rhombi, trimetric, right rectangular. 
Pyramidal, tetragonal, dimutric, right square prisinatic 
Hexagonal, rhombohedral. 

6, Cubtc, monometric, regular, teaseral, octahedral 


The anorthic system has its three axes inclined 
at unequal angles to one another, none of them 
being a right angle; its parameters all unequal ; 
no plane of symmetry ; two optic axes giving four 
dissimilar segments in the “ figures of eight” with 
polarised light ; and unequal conductivity for heat 
and expansion under its influence in three directions 
perpendicular to one another. No simple form in 
this system can con- 
sist of more than two 
faces; so, since two 
planes cannot en- 
close a_ solid, all 
anorthic crystals 
must be combina- 
tions of two or more 
forms. The most 
common of these 
combinations is the Fig. 12—Tae Dovey 
doubly oblique, or Oariquse Priam. 
oblique rhomboidal, prism (Fig. 12). Blue vitriol 
(hydrons copper sulphate, or chalcanthite, CuSO, 
+ 5H,O), more common in the arts than in nature, 
crystallises in this system, as do also several of the 
felspar group, such as labradorite and anorthite. 

The obligue system has two of its axes at right 
angles to one another; all its parameters unequal ; 
one plane of symmetry ; two optic axes giving two 
dissimilar pairs of segments in the “‘figares of 

6 


Cee n 
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eight.”; and unequal conductivity for heat and 
eexpansion in three perpendicular directions. A 
simple form in this syatem may have four faces; 
but every actual crystal belonging to it is a 
cambination of more than one form. Among the 
more simple of these are the oblique priem (Fig. 13) 
and the oblique octahedron (Fig. 14). Many minerals 
crystallise in this system, including selenite, the 
crystalline form of gypsum (CaSO, + 2H,0), green 





Fig. 18.—Tire OBLiQue Fig. 14.—Tax Osrigur 
Prism. 


OOTAHEDROX. 

vitriol or melanterite, hydrous iron sulphate 
(FeSO, + 7H,0), orthoclase felspar, augite, and 
hornblende, not to mention sugar-candy. 

The prismatio system has its axes all at right 
angles, but its parameters unequal; three planes 
of symmetry; two optic axes giving symmetrical 
“figures of eight”; but a conductivity and ex- 
pansion for heat unequal in three perpendicular 
directions. Several prismatic forms belonging to 
this system have a rhombic base, as has alao the 
octahedron with scalene sides,* the form {111}, 
in which native sulphur commonly crystallises. 
Hence, the system is often called Rhombic. Fig. 
15 is the right (i.e, upright) rectangular prism. 
Besides sulphur, nitre (KNO,), aragonite (one 
form of calcium carbonate, CaCQ;), topaz, baryte 





Fig. 16. 


Fig. 16.—Riout Recraxoriar 
Pass. 

(Ba8O,), and nearly all other anhydrous sulphates 

crystallise in this system. 


* N.B.~—The ‘' base” of an octahedron is the plane in which 
thé two four-sided pyramids unite. _ 


’ 
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The pyramidal system is much less frequent in 
nature. In it the axes are all at right angles, and 
two parameters are equal. There are five planes 
of symmetry, four of which intersect in the same 
straight line (the “morphological axis” «5 in 
Fig. 16), making angles of 45° with ench other; 
whilst the fifth (5 in Fig. 16) is perpendicular to 
them. There is only one optic axis—that known 
also as the morphological axis; so that seotions of 
crystals cut at right angles to this axis (parallel, 
that ia, to the fifth plane of symmetry in Fig. 16) 
—which will generally be four or eight-sided, if 
not absolutely square—present concentric rings of 
colour traversed by an equal-armed cross, or 
double-brush, when examined by polarised light. 
Crystals in this system conduct heat and expand 





Fig. 18.—Cnyerar or 
CasaiTrnirs. 


Fig, 17 —S8Quare-Basfp 
OCTAHEDRON. 


under its influence at a different rate in the direction 
of the morphological axis from that in any other 
direction. The form {001} in this system con- 
sists of two parallel faces, whilst {100} and {110} 
each consist of the four sides of asquare prism. The 
combination of {001} with either {100} or {110} 
is called a right square prism (Fig. 16): that of al? 
three forms is an eight-sided prism. The sides of 
another eight-sided prism constitute a simple form 
{440}, which in combination with 

the three just mentioned gives us a 

sixteen-sided prism. Other simple 

forms are the aguare-based octahedra 

(Fig. 17), and the double sight-faced 

pyramid, a sixteen-sided figure 

with two solid angles, each formed 

by the meeting of eight faces. 

Cassiterite, the oxide and com- 

monest ore of tin (SnO,), is the Fig. 19. 
best known mineral crystallising Ax tssx Foum | 
in the pyramidal system. It com- °7 CA**ITEMTE. 
monly occure in combinations of right square 
prisms with square octahedra (Figs. 18 and 19). 
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ITALIAN.—X. 
(Continued from p. 158.) 


REGULAR VERBS (continued). 
I. REMARKS ON THE INDEFINITE MOOD. 

1. The third conjugation comprehends, strictly 
spenking, three classes, of which only the first 
coincides in all the details with sentire. They will 
be explained later. 

2. The present participle, like the adjectives end- 
ing in o, is of both genders, and in the plural ends in 7, 

8. Gerunds are liable to no irregularities, and are 
indeclinable. 


{I. REMARKS ON THE INDICATIVE Moon. 


1, In the second and third conjugations the letter 
wv may be omitted in the third person plural as well 
as in the singular, nnd te-mé-a-no, cre-dé-a-no, sen- 
tl-a-no, dor-mi-a-no, may be used for te-mé-va-no, 
cre-dé-va-no, sen-ti-ra-no, dor-mi-va-no, etc. 

2. It is evident that the terminations -i, -sté, -mmo, 
-ste, and -rono, in this tense, are common to all con- 
jugations, while their difference only consists in the 
characteristic letter preceding those terminations, 
viz.,a in the first, e in the second, and 7 inthe third 
conjugation. 

3. Several, not all, verbs of the second conjuga- 
tion have n double termination of this tense in -ei 
and -e¢ti in the first and third person singular, and 
in the third person plural. 


PASSIVE VERBS. 

The Italian language, like the English, has no 
special terminations to express the passive voice, 
which is formed, as in English, by means of the 
auxiliary verb essere, to be. It is on this account 
sufficient to know this verb and the past participle 
of the principal verb, since the combination of these 
two through all tenses forms the passive voice, as, 
amo, I love; sono amato, 1am loved; temo, I fear; 
sono temuto, 1am feared; and thus through all the 
tenses of essere. The verb re-ni-re, to come, may 
also be use! instead of essere, with a passive verb, 
but only in its simple, and never in ite compound 
tenses, as, rén-go a-mwd-to, I am loved, instead of 
sono amato. In addition to renire, occasionally the 
verbs re-sta-re (to remain, be left), ri-ma-né-re (to 
remain), an-dd-re (to go), and sté-re (to stand) may 
be employed as auxiliaries to conjugate the simple 
tenses of the passive voice. That the use of essere 
and venire is not arbitrary—essere denoting that 
some act has beon sccomplished, while renire 
generally expresses that some act has commenced 
without being completed—may be seen in these 
two phrases: fi gud-dre ¢ di-pin-to, the picture is 
painted, and i gud-dre rié-ne di-ptn-to, the picture 
is being painted. 
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The past participle, forming with the tenses and 
moods of essere the passive voice, must be con? 
sidered as a real adjective agreeing with the passive 
subject or nominative in gender and number. This 
rule is invariable, even when the verbs axdare, 
vestare, rimanere, stare, and venire are used in the 
place of essere, for example :— 

Ndi (u6-mi-ni) alé-mo sta-ti in-gan-na-ti, we (men) have deen 
decet ved, 

Noi (dén-ne) st&-mo sté-te in-gan-na-te, we (women) have been 
deceived. 

Ta-li cO-se non van-no fat-te co-si, such things are not done in 
this way. 

Tut-ti ri-md-se-ro ma-ra-vi-glid-ti, all were astonished. 


There is a peculiar way of expressing the passive 
voice by meana of the pronoun ai. 

To change active verbs into passive the case-sign 
da or the preposition per must be put before the 
subjects of the active voice on which some act 
depends, or which are its authors or causes, for 
example, the following sentences :— 

Scl-pid-ne di-stris-se Car-ta-gi-ne, Scimo destroyed Carthage ; 


An-ni-ba-le scon-fis-ae pil vél-tei Ro-ma-ni, Hannibal several 
times defeated the Romans, 


when changed into the paasive will run as follows :— 
Car-ta-gi-ne fu di-strit-ta da Sci-pio-ne, Carthage was destroyed 
by Scipio 


I Ro-ma-ni fu-ron pid vél-te seon-fit-ti da An-ni-ba-le, the 
Romans were several times defeated by Hannibal, 


Here is the model for the conjugation of passive 
verbs. 
I. INDEFINITE MOOD. 


Present. 
Essere amato, to be loved. 


Perfect. 
Easere stato amato, to have been loved. 
Present Gerund, 
Essendo (io) amato, being loved (i.0., because, etc., J, etc., am 
loved). 
Essendo (nol) amati, deing loved (L.e., because, etc., we, etc., are 
loved). 


Past Gerund. 
Esaencdo (io) stato amato, Aaving been loved (i,¢., because, etc., [ 
have been loved). 
Exzsendo (noi) stati amati, having deen loved (i.¢c., because, etc., 
we, etc., Aave been loved). 


Past Participle,' 
Stato amato, having been lored. 
II. INDICATIVE MOOD. 
Present. Imperfect. 
Stag. Sono or véugo am-ato, [ Plur. Eravamo or venivimo 
am loved, ar-ati. 
Rei or viéni am-ato. Eravate or venivdte am- 
B or viéne am.ato. ati. 
Ptwr, Siamo or venidmo am-ati Erano or venivano am- 
Siete or venite ain-ati, ati, 
Sono or véngono ain-ati. 
ImperfAct. Indeterminate Pretertie. 
Sing, Era or veniva am-ato, J Sing. Fui or vénni am-ato, 7 
was loved. wea loved, 
Fri or ven{fvi am-ato. Fosti or venisti am-ato, 
Fu or vénne am-ato. 


Era or veniva am-ato. 


Tadeterminate Preterite. 
Plwr. oo renee ame: 


Foste or veniste am-ati. 
pore or vénperu am- 


Determinate Pretertie. 
Sing. Sono atato am.ato, etc , 
I have been loved 
Plur. Siamo stati amati, etc. 


Indeterminate Pluperfect. 
Sing. Era stato am-ato, etc , / 
had been loved. 


Determinate Pluperfect. 
Sing. Fui stato am-ato, ete., J 
had been loved. 


Future. 
Sard or verrd 
shall be loved. 
Sarai or verrai am-ato 
Sara or verra am-ato. 


Sing. am-ato, [ 
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Future, 
Flar. ——— or verrémo am- 


Sercts or verréte am-ati. 
renee or verrknno ain- 
ati. 
Future Perfect. 
Sing. Sard stato amaato, etc., 
I shali have been loved. 
Conditional Present. 
Sing. Sarei or verréi am-ato, I 
should be lover. 


Eero or verrésti am- 
ato. 
Barebbe or verébbe am- 
ato. 
Plur, Saremmo or verrémmo 


Sarebbero or verrébbero 
atn-ati, 


Conditional Past. 


Sing. Sarel stato am-ato, ete., 
I should have been loved. 


Ill, IMPERATIVE MOOD. 


Sing. at or ala ain-ato, be thou 
loved. 


Sia ani-ato. 


Plur. Siamo am-atl 
Slate am-ati. 
Siano or sieno am-ati, 


IV. SUBJUNCTIVE MOOD. 


Present 
Sia or vénga am-ato, J 
may be loved. 
Bil (or sia) or vanga am- 
ato 


Sia or vénga am-ato 

Siaino or venidioain-ati, 
Hiate or veniate am-ati. 
Biano or véngano am-ati. 


Perfect. 
Sing. Sia stato am-ato, etc. I 
may have been loved. 
Plur. Blamo statt am-ati, ete. 


Sing. 


Plur 


Imperfect. 
Sing. Fonsi or venisai am-ato, 
I might be loved. 
Foasi or veniasi am-ato, 
Fosse or venisae am-ato. 
Plur. Foasimo or ventasino 
am-ati. 
Foste or veniste am-ati 
ei or venisacro ain- 
ati. 


Pluperfect. 
Sing Fossi stato am_-ato, ete., 


ahe ha 


I, REMARKS ON THE INDEFINITE Moop. 
1. The Italian language has no present and future 


participles in the passive voice. 


Such words as 


ve-ne-rdn-do, venerable, to be revered ; re-re-rén-do, 
reverend, venerable, and similar ones must be con- 
sidered as adjectives. There is also no fature 
participle in the active voice, 


REFLECTIVE VERBS. 
In these verbs the subject from which the action 


proceeds is at the same time a passive object, and 
for this reason is expressed twice: (1) by the 
personal pronoun io, J; tw, thou ; egli or esso, he or 
it ; ella or essa, she ; noi, we ; voi, you ; oglino, elleno, 
or essi, esac, they ; (2) by the so-called conjunctive 
pronouns si, myself, or to myself (i.e, a me); ti, 
thyself, or to thyself (i.e, a te); si, himself, herself, 
itself, or to himself, etc. (i.e., a se); ci, ourselves, or 
to ourselves (i.e., a noi); vi, yourselves, or to your- 
selves (i.e., a voi); ei, themselves, or to themselves 
(i.e., @ a8). The personal pronouns may in this case, 
as well as in the conjugation of all Italian verbs, be 
omitted. When the pronouns mi, ti, ci, cf, and si 
come before a verb beginning with a vowel, their 


final vowel « may be omitted and an apostrophe put 
in its place. In the infinitive mood of these verbs 
the pronoun ef must be removed to the end as a 
suffix; as van-tdr-si, i.e. vantare ee modesimo, to 
boast. 

Some verbs are reflective in the strictest sense of 
the word, and can never be used without the above- 
mentioned reciprocal pronouns. Every verb may 
assume the reflective form, having the pronoun si 
added to its infinitive, whenever the action which 
the verb implies returns back to the subject. 

The great majority of the reflective verba must 
be conjugated with cssere instead of arere, and 
their participle must agree in number and gender 
with the accusative, preceding the verb, For 


example :— 
ACTIVE, REFLECTIVE. 
mee ean na-to, I have de- Mi waa in-gan-na-to, A have 
him. deceival myself, or I have 
Mi ha fo-gau-né-to, he has de. Hgit - ‘[n-gan-né-to, he Ane 
ceived me. Beit cel line , or he has 
peselpar Py 


The reflective verbs governing the dative case of 
the person and the accusatire case of the thing in 
their compound tenses may be conjugated with 
essere and sometimes with arere, and when the 
accusative case of the thing precedes them, their 
participle must agree with it; but it remains un- 
changed when the accusative follows. For ex- 
ample :— 

El-la ai é@ la-ce-ré-to i! vi-an, she has lacerated her (l.¢., to 
herself the) face. 


done honour) 


Sometimes mi, ti, ci, vi, si may be added as 
suffixes to all the tenses where they generally pre- 
cede, as Péntomi for mi pénto, etc. 

By anticipation it must be stated here that the 
conjunctive pronouns mi, tt, ci, vi, and et, before the 
words lo, it; la, her; li, them (m.); &, them (f.); 
and ne, of it, for it, with it, etc., are changed into 
meé, té, 06, vé, and eae. : 


CONJUGATION OF THE VERB PENTIRSI, to repent. 


The conjugation of this verb is an example of the 
combination of the reciprocal or conjunctive pro- 
nouns mi, ti, ci, vi, and si with a verb. 


I. INDEFINITE si i 


Present. 
Pentirsl, to repens. pedteaee tasi, titisi 
Re rssnere 
Resersi pentito, to have re- 
pented. eee repenting. 
oe Future. Pad Gerund. 
per pene to be about Esebndosil pentito, having re- 
. repent, pented, 
Present Participle. Future Gerund, 
Pentéatesi, Restndo tirsl, 
repenting. ee being 


224 
Il. INDICATIVE MOOD. 
Presnt. Determinate Pluperfect. 
Ging. Io ini panto, J repent. Sing. lo mi fal pentito, / Aad 
Tu ti pénti. ners 
li si pénte. : Tu ti foeti pentito. 
Plur, Noi el pentiamo. Egli st fu pentito. 
Voi vi pentite. Plur. he : panies Pee 
ov 
Sone Eglino si fdrono pentiti. 
depot: Future 
Sing. lomi pentiva, Irepented ging, Jo mi pentird, I shall re- 
Egil of pentiva Tu ti aba [ pert. 
Plur, Nol cf penttvaino. Plur. heer el haley 
Vat vi pentivate. Vol vi pentiréte. 


Eylino si pentivano 
Indeterminate Preterite. 
Sing. Fo int pentil, 7 repented. 

Tu ti rontiets 


EBglino si pentiranno. 


Future Perfect. 
Sing. to mi sard pentito, J 


' shall have repented, 
Byli si penti. Tu ti wardi pentito. 
Plur, Nol af pentimmo, Egli si sara pentito 
Vol vi pentiste. Plur. Not ef sarémo pentiti. 
Eylino ai pentirono. Von vi saréte pentitt. me 
ate ; Eglinosi saranno pentiti. 


Slug. lo Poi séno pentito, J Conditional Present 


ve re : Sing. Io mi pentirél, J should 
Tu ti al pentit. Tu ti pentiréati. (repent. 
Egil «i & pentito. li si pentirébdbe, 
Plur, Noi of sidmo pentiti. Plur, Not ef pentirémino. 
Vol vi wiéte pentiti. Voi vi pentiréste. 
Conditional Past. 
Indeterminate Pluper fect. Sing. lo mi sarét pentito, 7 
Sing. lo mi éra pentito, J had should have repented 
repen Tu 1i sarésti pentito. 
Tu ti dri pentito. Egli of sarébbe pentite 
li al éra pentito, Plur. Nol ci sarémmo pentiti, 
Plur, Noi cl eravamo pentit! Voi vi aaréste pentitt. 
of vi eravadte pentiti. Eylino si sarébbero pen- 
Eglino ai érano pentiti. tita 


Ill, IMPERATIVE MOOD. 
Sing. Péntiti tu, repent thou. 
Non ti pentire, do thou not repent. 
Péntast egli, or al pénta, 
Plur, Pentiamooi nai, 
Pentitevi vot. 
Péntanal eglino, or si péntano eglino. 


IV. SUBJUNCTIVE MOOD. 


Present. Perfect. 
Sing. Io mi pénta, J may re- Sing Io mi aia pentito, J may 
pent, have repented. 
Tu ti pénta. Tu ti afa pentito. 
Egli ai pénta. Egli ai sia pentito. 


Pler. Not ai pentidmo, 
Voi vi pentidte. 
Eglino si péntano. 


Plur, Noi ei sidmo pentiti. 
Voi vi sidte pentiti. 
Eglino ai ajano pentiti. 


Imperfect Pluperfect. 
Sing. Io mi pentinsl, J might Sing. lo mi fdeal pentito, J 
repent. seg have 
. Tut B goavinees Tu tl fdesi pentito. 
Egil ai peutiaae. Egil si fowe pentito. 
Plur. Not ci pentisaimo, Plur Not ci foasimo pentiti. 
Vol vi pentiate. Voi vi foste pentiti, 


no si pentissero, Eglino ai féssero pentiti, 


I. REMARKS ON THE INDEFINITE MooD. 


Observe, the pronoun si only refers to the third 
pereen singular or plural. A complete conjuga- 
tion, for example, of the present and past 


gerandas, being in all persons of frequent use, runs 
as follows :— 
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Present Gerund. Past Gerend. 

Sing, Penténdomi, as I re- Sing. Esotndomi pentito, as 

pent. have - 

Penténdoti. Esséndoti pentito, 
Penténdosi. Evatndosi 

Plur. Penténdoci. Plur. Easéndoci pentiti. 
Penténdovi. Esséndovi pentiti, 
Penténdoai, Eseéndosi pentiti, 


CONJUGATION OF THE VERB PROCURARSELA, to pro- 
cure ¢ (1.e , to get, send for, buy it, etc.). 

This verb is an example of the principal com- 
binations of the reciprocal pronouns, and of the 
relative words lo, him or it; da, her or it; Ji, them 
(m.); and de, them (f.) with a verb. 


I. INDEFINITE MOOD. 


Present. Present Gerund, 
Procurarselo, to procure it, Procurundoseln, procuring t. 
Past, Past Gerund. 
Exserselo procurdto, to have Esséndoselo procurato, having 
procured it, procured tt, 
II. INDICATIVE MOOD. 
Present. Indeterminate Pluperfect. 
Sing. Me lo prociro, I procure Sing. Melo éra procurato, etc., 
a tne Erect (it. I had procured it. 
o proctra. 
Plur. Ce lo procurtaino. Determinate Pluperfect. 
Ve lo procurate Sing. Me lo fai procurato. | 
Se lo proctiranc. had procured it. 
Imperfect. Future. 
Sing. Me lo procuréva, etc., 1 Sing Me lo procurerd, etc., I 
procured tt. shall procure it. 
Indeterminate Preterite. Future Perfect. 
Sing. Me lo procurdi, etc, I Sing. Me lo sard urato, 
procured it. ete., I shall have pro- 
Neterminate Preterite. cured tt. 
Sing Me lo sono procurato, I Conditional Present. 
have red tt. Sing. Me lo procureréi, etc., I 
Db : : i he ek should procure it, 
o é procurato. 
Plur, Oe lo siamo procurdto. Conditional Past. 
Ve lo sléte procurato, Sing Me lo saréi procurato, 
Se lo séno procurato. etc. 


Ill, IMPERATIVE MOOD. 
Sing. Proctratelo (tu), do thou procure it. 
Non te lo procurdre, do not thon procure it. 


Se lo procuri (eg)i). 
Plur, Procurldmocelo (nol), 
Procuratevelo (voi). 
Se lo proctrino (east), 
IV. SUBJUNOTIVE MOOD. 
Present, Perfect. 
Sing. Melo proctri, I ma Sing. Me lo sia procurato, 7 
7 areal: pies may have procured t. 
Te lo prociri, Te lo sta procurato. — 
Be lo prociri. Se lo sia procurato. 
Plur, Ce lo procnriamo. Plur. Ce lo siamo procurato. 
Ve lo procuriate. Ve lo sidte procurito. 
Se lo proctrino. Se lo xiao procurdto. 
Pluperfect. 
imprre: Sing. Me lo ftieal_procurito, 
Sing Me lo procurdasi, ete., I etc., I might have pro- 
mighs procure tt, cured ¢é. 
RENDERViSI, to repaly thither, axn FUGGIRSENE, w run 
awry. 
I. INDEFINITE MOOD. 
Present. 


Rénderviai, te repair thither. Fuggireens, to rua away. . 
é 


MENSURATION. 


Past. 


reso, to hace ve- Rasersene fuggito, to Aare run 
paired thither. sat 


Present Gerund. 
Rendéndovisi, repairing thither. Fuggéndosene, running away. 
Past Gerund. 
Esséndovisi rendito, having Esaséndosene fuggito, Aaving 
repaired thither. run away. 
II. INDICATIVE MOOD. 
Present. 
Sing. To mi vi réndo,* I repair Sing. Io me ne fuggo, J run 
a ’ 9g 88 


; away. 
Tu vi ti réndi. Tu te ne fuggi. 
Egil vi si rénde. Egii ee ne an 
Plur, Noi vi ct rendiamo. Plur. Noi ce ne fuggiainn. 


Voi vi ci rendete,t Voi ve ne fugyite 
Eglino vi si réndono. Eglino se ne fuggono. 


as Determinate Ps eterite. 


Sing. Tomi vi sono reso, J Aave Sing. Io me ne sono fuggito, I 
repatred thither. have run away. 


Indeterminate Pluperfect. 


Sing. To mi vi era reso, J had Sing. Io me ne era fuggito, J 
repaired thither. Aad run away. 


IlI. IMPERATIVE MOOD. 
Sing. Réndiviti, do thou repair 
thither. 


Non vi ti réndere, do not 
thou repair thither. 


Esservigi 
@ 


Sing. Fuggitene, do thou run 
away 
Non te ne fuggire, do nof 
thou run away. 


Réndavisi. Figgasene. 
Plur. Rendidmovici, Plur Fuggiamocene 

Rendétevici. Fuggitevene. 

Réndanvisi. Fuggausene 


And so on with all the other moods and tenses. 


—— 


TO EXERCISES. 
2, Twas awake. 3. We 


KEY 
Ex. 27.—], She is not capricious 
were amazed. 4. He was upstairs. 5 They have been il). 
é Are we not cautious? 7. Thad been in the bath 8. Are 
they timid? 9. You are lazy. 10 Are you not eccentric’ 
11. She was asleep. 32. He has been inschool, 13° We were 
out of doors, 14. They have been at table. 15. You were 
down there. 16. They were up there. 17 We have been to 
the right hand. 18. Thon wast sleepy 
Ex. 28,—1. Be assiduous. 2. They say that I may have 
been rash. 8. Wearekindtoall. 4. [should not be so dismal 
if I were not unwell. 5. Do not be impatient 6 Do not be 
80 childish. 7. He would have been troublesoine to all if he 
had been there. 8. He would not be ao thin if he were not 
consumptive. 9. We should not have been deluded if we had 
been more circumapect. 10. Be (ye) true and sincere. 11. They 
would have been more prudent if they had been warned. 12. 
You will be hoarse. 138. I believe that she may te silly. 14. 
They would have been here already if they had been quicker. 
Ex. 29.—1. Dost thou know what I (may) have’ 2. Have 
Mercy on ine. 8. We must have a stove. 4 I shall have a 
valet. 5. It isnot possible that you have hal so much to do. 
6. He wishes that we may have a good idea of him. 7. If thou 
hadst prudence thou wouldst not have so many enemies. 8. 
Do you doubt that I may have had reason? 9. It seems to me 
that you are wrong. 10. He would have had the situatfon if 


* Mi and me in all combinations with psrticles or pronouns 
generally stand first. Bat the particle vi, there, stands before 
the reciprocal pronouns ¢i (2nd pers. sing.), ci (let pers. plur.), 
and ef (ard pers. sing. and plur.). 

+ It would be against harmony to say roi vf vi rendete, you 
repair (Le., betake yourselves) thither. For this reason the par- 
ticle ci, here (there), is substituted for of, there, and follows 
» the reciprocal prenoun vi, yourselves. 
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he had not had enemies. 11. You will have a coachman., 
12. We should have had greater pleasure if we had had it to-day. 
13. He would have more credit if his conduct were better. 
14. It appears that you have a headache. 15. Have courage 
and precaution. 16. One must have good legs. 17. 1 do not 
deny having had it. 18. Having time, he will be able to go 
there. 19. Having a sore finger, he could not write. 


Ex. 30,—1. Is there some engraver here? 3. No, there is 
none. 8. There are two druggists, ¢ I do not believe that 
there are any ofthem. 5. Tenyears ago. 4. There are always 
many people. 7. There were nations, 8, There are no means 
of persuading him, 9, There is no way. 10, Then there is no 
hope for peace. 11. There wax (one) ataong them who sald. 
12, There was not (one) who said a word. 13. There la no 
chance that I should be able to come to the knowledge of it. 


Ex. 31.—1. Chié stato qui? 2. I fratelli del giovane mer. 
cante sono stat! qui a vedere se vol fuste a casa. 3. Dove souo 
statiessi? 4. Sono atati un pezzo in campagna. 5. Quando 
sono stati i tuoi genitori con tuo zlo? 6. Lunedi scorss, vi 
erano arrivati avanti il tramontar del aple. 7. Se jo non fossi 
stato ammalato, sarei andato con loro. 8, Bidice ch’'ll corrlere 
é gia ritornato da Parigi, pero ne dubito perché il tempo non 
e stato favorevole. 9. Exssi domandarono dove eravate, 10. 
Disai che voi eravate al teatro. 


Ex. 82.—~1. Tu hai ragione, ed egli ha torto. 2, Il conte 
aveva molto danaro, ed ora egli 6 povero. 3. Perché non 6 
pit ricco? 4, Perehé non cra economico, 5, Nol credo, 
probabilmente avremo un temporale. 6. Avro un nuovo abito 
da viaggio, il sartore me Jo porter domani. 7. Sil paziente, 
ed avrat tutto cid che brami. 8, Mi pare che tu non abbia 
alcuna costanza nel tuol buoni proponimenti. 9. Aleunl voglinno 
woatenere ch’egli non abbia la cognizione neceasaria. 10. 
Dubito che avesse clu che dice, 


Ex. 33.—1. Neon c’e mezzo d{ persuadere uno stolto 
ostinato. 2. Vi fu una volta un filosefo che sustencva che non 
ve un miglior bene d’tna mente sana in un corpo sano, 8. 
Uyenio sostiene che vi sono degli abitanti nella luna. 4. Vi 
sonv qui de contorns amen! e delle belle veduta? 5, Vi sono 
molti i quali pensano che si possa comodamente imparare la 
lingua Italiana in tre mesi ; e quest! medesimi dopo sei meal di 
studio non sanno neppure dire. ‘‘ Ho seritto poe’ anzi—Sono 
sonate le dieci in questo punto—Vorrei ben sapere di preciso,” 
etre. 








MENSU RATION. —ITI. 
[Continued from p. 169.} 


LINES AND AREAS OF SURFACE (continued). 


PROBLEM IV. — Given the chord BE (Fig. 16) 
and the height or versed sine CD of an arc of a 
circle, to find the diameter of the 
circle. We know, by Euc. III. 
35, that the rectangle contained 
by CD, DK equals that contained 
by BD, D&, that is the square on 
BD, since CK bisects BE. We 
thus have the following tule :— 
Divide the square of half the 





Fig. 16. 
chord by the height; the quotient will be the 
diameter, less the height, 
or CD. DK = BD*, 
B pD* 


*e DiK=— papier: 


cD 
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EXAMPLE.—The chord being 8, and the height 4, 
what is the diameter of the circle of which the arc 


is a part? 
€ y = 10s yi == 4 = diameter, less height. 


a iealae =—4+4=—8. 

Note.—In thie example the correctness of the 
rule is proved, since the diameter = the chord B &, 
and half of this = ralius = 4; ie., the height of 
CD. 

EXERCISE 8, 

1. The chord of an arc is 18°8, and the height is 
8; what is the radius? 

2. In levelling for a canal, a certain allowance 
must be made for the curvature of the ea-th, since 
the line of sight is absolutely horizontal, in taking 
the level. Thia allowance it is found necessary to 
make to the extent of 8 inches per mile. Hence, 
what is the diameter of the earth? 

ProspugM V.—Given the height of the arc, or the 
versed sine OD (Fig. 16), and the chord of half the 
arc BC, to find the radius, Since CD. DK = BD’, 
add c p* to each side and divide by oD, we get 


cD DK+cp?_ BD? + CD? 
OD cb - 
BC? 
or i 
BC2 
‘ ie CKt=— . 


cD 

Hence the Jule :—Divide the square of the chord 
of half the arc by the height of the arc; the 
quotient will be the diameter, which halve for the 
radius, Therefore the height of the arc is the 
square of the chord of half the arc divided by the 
diameter; and the chord of half the arc is the 
square root of the diameter multiplied by the height 
of the arc, or using the figure in Problem IV. :— 


RC 
cop=— 
CK 


and BC? = CK.CD, 
or BC = \/CK. CD. 
EXAMPLE.—The height of an arc is 16 feet, and 


the chord of half the arc is 32 feet; what is the 
diameter of the arc ? 


3s 
2 == 1024 + 16 = 64 = diameter. 


is 
EXERCISE 9, 

1, The height of an arc is equal to half the chord 
of the whole arc, and this is 26 fect. What is the 
chord of half the arc ?* 

2. The circular arch of a bridge rises 12 feet 

* The equality of the two given elements m this example 


ahows them to be the radii of a circle, hence the chord of 
half the arc, being the hypothenuse, oan be found by Euc. L. 47. 
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above the water, whose level touches the spring of * 
the arch. The radius of the arch is 100 feet. Haw 
far is it in a direct line from the spring of the arch 
to its crown ? 

3. The arch of a bridge forms a part of a circle. 
The river beneath rises to the spring of the arch, 
and is 80 feet wide ; and a boat's mast, 16 feet high, 
can just pass clear of the arch when in mid-stream. 
With what radius was the arch struck ? 

PROBLEM VI.—The circumference of a circle 
being given, to find the length of an arc of it, the 
number of degrees, etc., it contains being known. 

This is a simple and obvious case of proportion. 
Hence the Rule :—As 360° (the number of degrees. 
in the whole circle) is to the number of degrees, 
etc., in the arc, so is the length of the whole cir- 
cumference to the length required, or calling 6 the 
number of degrees and z the length of arc required, 

a 0 
circumterence — 360 ’ 


PM |) Sooo x circumference. 


6 
360, 

EXAMPLE, — The circumference of a circle 
measures 31416 yards; what is the length of an 
arc of that circle containing 90°? 


c= x $1416 


a 
360 
= “= 7854 yards, 


EXERCISE 10 


1, What is the length of a degree at the earth's 
equator, supposing the circumference of the earth 
at that part is 24900 miles? 

2. The radius of a circular plot of ground is 28 
feet. How many degrees will be contained in a 
portion of the circumference which measures 
29 3216 feet ? 

PROBLEM VII.—To find the length of an arc, 
when the chords of the whole and of half the are 
respectively are given, or when any lines in Fig. 16 
are given by which these can be ascertained by 
previous rules. Awle.—Subtract the chord of the 
whole arc from 8 times the chord of half the arc, 
and divide the remainder by 3 

EXAMPLE.—The chord BE of the whole arc (see 
Fig. 16) is 20, and the radius ac is 14; what is the 
length of the arc ? 

To find BC, the chord of half the arc—aB, the 


BE 
radius, and BD (= a) being known—proceed by 
Euc. I. 47. 
Thus, 


AD = /AB —B D? = \/196 — 100 = /86 
= about 9°8 ; 


DOS AC—AD= l4—98 = 42; 


MENSURATION. 


yc=./B 
== about 10°85. 


Then, by the rule, 10°85 x 8 ~ 20 = 66°8 


= length of arc, about. 


EXERCISE 11. 

1. The chord of the whole arc is 36 feet 9 inches, 
and the chord of half the arc is 23 feet 3 inches. 
What is the length of the arc? 

2. The span of a circular arch is 48 feet, and the 
length from the spring of the arch to its crown is 
30 feet in a direct line. How many stones of 9 
inches each compose the arch ? 

There might follow several other problems having 
reference to the mensuration of lines, such as the 
finding of the length of the diameter of a circular 
zone—that is, of the circle of which it forms a part ; 
of the component parts of an ellipse, some of the 
parts being given; the same of a parabola ; but all 
these, although interesting, are not of such im- 
portance as those we have given, and we shall 
therefore at once proceed to the consideration of 
the next part of our subject, namely, the mensura- 
tion of surfaces—that is, of spaces entirely enclosed 
by lines. 

The necessity for considering the measurement 
of lines as introductory to that of superficies will 
be apparent from a considcration of the fact that 
the area of surfaces are necessarily dependent upon 
the lines which enclose them, and that, therefore, 
n knowledge of the one gives us at once the key to 
a knowledge of the other. 

Take, for instance, our first problem under this 
head :— 

PROBLEM VIII.—To find the area of a rectangle 
(or right-angled parallelogram)—that is, of a four- 
sided figure, its opposite sides being parallel, and its 
angles right angles. Fule.—Multiply the lengths of 
any two adjacent sides together; the product is 
the area. 

Let ABCD (Fig. 17) be a rectangle; then AB x 


| 
Fig. 17. Fig. 18. 
AC =area. Hence, if AaB and ac be equal, the 
area is represented by as’. If the figure be not 
rectangular, as EFGH (Fig. 18), find the perpen- 
dicular © K, as explained in our last lesson, by mu)- 
tiplying the hypothenuse £ G by the natural sine of 
the angle EG K, and proceed by the above rule. 
EXAMPLE 1.—The two sides of a rectangular 
eee ere cs what is its area? aM 


5B x 6 = DW. 


== 22°26 
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= /100 4 17-64 = /11764 EXAMPLE 2.—The side of @ square is 10; what 


is its area? Ans. 10 x 10 = 100. 

EXAMPLE 3,— The sides of an oblique-angled 
parallelogram (Fig. 18) are 15 and 10, and the 
angle at G is 30°; what is its area ? 

Side EG = 10; natural sine of angle EQXK or 
30° = 6. Hence EK = 10 x ‘5 = 5; and area = 
EF x EK, or 16 x & = 75. 


EXERCISE 12, 

1. The sides of a rectangular parallelogram are 
respectivcly 25 and 4; what is its area? 

2. A square table is 3 feet across either side ; how 
many squares of 1 inch could be marked out upon it? 

3. A deal board is 11 feet long and 1! inches 
wide, the ends being square. We want to cut it 
up into pieces 1 foot long and 1 inch wide; how 
many can we cut? 

4. The area of a square field is 1 acre; how long 
is each side in links and yards ? 

5. A rectangular space, intended for planting, ix 
300 yards long and 220 yards broad. If we cut a 
path across it the longest way, 4 feet wide, how 
much space will remain available for planting ? 

G6. A street, 30 feet wide and 1 mile long, has to 
be paved at a cost of 4s. per aquare yard ; what will 
the total cost be ? 

7. The adjacent sides of an acute-angled paral- 
lelogram are 20 and 15 feet; at what angle must 
they incline so that the area of the parnilelogram 
shall be 259-6 feet ? 

8 What would be the area of the above figure if 
the angle were 30° instead of 60°? 

PROBLEM IX.—The diagonal of a square being 
given, to find its area? Let ABCD be the square 
whose diagonal B D is given. 

By Euc. 1. 47 we know that 


AB? + A D* = BD’, 
or 2A B* = BD’; 


Ans --: 


Wire 
_AB= 


We then have the wile :—Square the diagonal 
and halve the result. 

EXAMPLE 1.—The diagonal of a square is 10; 
what is its area? 


10° = 100; 
EXAMPLE 2.—What is the length of the side of 
the above square ? 
Area == 50; ./50 = about 7:07. 
Hence, approximately, the side of a square ts to 
its diagonal as 7 to 10. 


~ = 8, area, 
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EXERCISE 13. 


1. The area of a square is 100 square feet ; what 
is the length of the diagonal 7 
2. The diagonal of a square is 4 chains ; required 


the area of the square. 
3. The area of a 


square is 1 acre, 1 rood; 
what is the length of 
the diagonal ? 

PROBLEM X. — To 
find the area of a tri- 
angle, the base and altitude being given. Let aBC 
(Fig. 19) be a triangle, and a D its altitude. 

By Euc. I. 41 we know that 

Area of ABC = 4 Aren of ABCE, 
‘. by Problem VIII. 
Area of ABC = (BC x AD) 

Rule —Multiply the base by half the altitude ; 
the product is the aren. 





Fig. 19. 


EXAMPLE.—The base of a triangle is 20, and the 
altitude is 10; what is the area of the triangle? 
20 x = 100, area of triangle. 


EXERCISE 14. 


1. The base of a triangle is 43, and the altitude 
21; required the area. 

2. The base of a triangle is 150 yards, and the 
altitude 120 yards; required the area in acres, 
roods, etc. 

3. The hypothenuse of a right-angled triangle is 
8, and the base 24; what is the area? 

4. The side of on equilateral triangle is 6; what 
is its aren? 

5. The three sides of a triangle are respectively 
20, 21, and 29 poles; required its area im acres, 
roods, and poles. 

PROBLEM XI.—To find the area of a trapezium * 
dtule.—Divide the figure into two triangles, by 
drawing a diagonal; then compute the areas of the 
trinngles separately, by previous rules, and add 
these areas together. 

If the figure be a trapezoid, i.e. has only two 
of its sides parallel, as a BCD, the area = 
plates 5 Lae AE; or to find area of a trapezoid, 
add together the two parallel sides and multiply 
half this sum by the perpendicular distance between 
the same two sides, 

The correctness of the working may be proved 
by drawing the opposite diagonal, and repeating the 
computation. The two results will agree if both 
calculations are correct. 

* A trapezium is a quadrilateral figure (four-sided) in which 


no two of ita sides are perallel. The problem may be extended 
to finding the area of any quadrilateral figure. 
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EXAMPLE 1.—The lengths of the four sides of 
a trapezium ABCD (Fig. 20) are as follows!— 
AB = 20; BOS= 12; cD= 
7; and DA = 18, and the 
diagonal BD is 18. What is 
its area? 

In the triangle ABD, the 
two sides AD and DB being 





equal, its area is double that Fig. 20 

of AED. 
Then ED = Jw — (2Y 18? — (O) = /324 — 100 
= ,/224 = 15, nearly. 
Therefore area of AED = AE xX = or 10 x 


75 = 75; and ABD = 2AEDor 150. 
Again, in the triangle pcp, the area is found as 
follows, the three sides being given :— 
BC+CD+DB_ at eal 3¢ 
2 = 2 
18°5 — 12 = 6'5(a); ait eee: 
18°5 = 18 = ‘5(c). 


= 18°56, 


1382°875 
‘5(c) 
691-4375 Area of BOD = ./691°4376 
= 26°3, nearly. 

Then area of trapezium = areas of ABD + BCD 
or 160 + 26°3 = 176:3. Ans. 

In actual measurements, the diagonal AC may 
be ascertained, and the areas of the two triangles 
ABC and AacD found, Their sum will be found to 
be as above, provided the measurements and calcu- 
lations are correctly performed. 

Note.—In the application of this, and any other 
rule for the measurement of surfaces as applied to 
land surveying, too many checks on the correctness 
of the results cannot be taken. 


EXERCISE 15. 


1. The four sides of a trapezium are respectively 
20, 16, 12, and 14; the diagonal across between 
the two most obtuse angles (draw the figure) is 14. 
Required the area of the trapezium. 

2. The four sides of a trapezium are 628, 464, 
457, and 733, and the diagonal from the angle 
between the two shortest sides of the opposite 
anglé is 885. Required its area. 

8. A trapezoid has its two parallel sides 7 and 12 
feet, and the perpendicular between them measures 
6 feet. Find the area of the trapezoid. 

‘ To this as well as to the other exercises that have 
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» been given as necessary appendages to the different 
pwoblems, the learner can easily add examples for 
practice by substituting other numbers in the 
various examples in each exercise; or by drawing 
triangles, parallelograms, trapeziums, etc., accord- 
ing to scale, and working out their contents for 
their dimensions. 


° 


KEY TO EXERCISES. 


EXERCISE ]. 


1. 5ft,10°7in. approximately. 4. 5 feet 114 Inches nearly. 
2. 855 feet. 5. 44 feat. 
3. 1 foot 4 inches, 


6. “880025, etc. 
EXERCISE 2. 
1. VUZE or 4809 4. 12°3538, 6. 4500. 
2. 6. {pearly. 5. Nearly 1 acre, 8 7. About 5°0056, 
8. 12, rood, 13% poles. &. 240 feet. 


EXERCISE 3. 
1. &4. 2, 250°R, 
8. Length of edge, 13'11 feet ; area of pyramid, 423°76 feet, 


EXERCISE 4. 


1. About 8°91. 2, 7° 0, 3. About 51°43, 
EXERCISE 5. 
1. 28868. 2. 1, 3, 98, 


EXERCISE 6. 
1. Nearly 180°5, and about 2. Nearly 1°597, and nearly 


106 9, 6 374. 
3. About 1°051. 
EXERCISE 7. 
, 25°1827. 4, About, 18°064, 


5. Nearly 1 foot 853 inches. 
U. Nearly 1123 miles. 


. 25000°6528 miles. 
3. Nearly 7925. 


ne a 


LATIN.—XL. 
[Continued from p. 183.) 


CICERO. 
THE following is one of Cicero’s letters to his 
friend Atticus, which will serve as a specimen of 
his style in this branch of literature :—- 


C1cERO,—EPISTOLAE AD ATTICUM,” I. 15. 

Asiam Quinto, suavissimo fratri, obtigisse audisti : 
non enim dubito, quin celerius tibi hoc rumor, quam 
ullius nostrum litterae nuntiarint. Nunc quoniam 
et laudis avicissimi semper fuimus, et praeter ceteros 
pirdaAAnves et sumus et habemur, et multorum odia 
atque inimicitias reipublicae causa suscepimus. 
wortolns dperijs miurhoxeo, curaque et effice, ut ab 
omnibus et laundemuretamemur. His de rebus plura 
ad te in ea epistola scribam, quam ipsi Quinto dabo, 
Tu me, velim, certiorem facias, quid de meis man- 
datis egeris, atque etiam, quid detuo negotio. Nam 
ut Brundisio profectus es, nulla mihi abs te redditae 
litterae. Valde aveo scire, quid agas. Idib. Mart. 

Cicero's brother Quintus has just obtained the 
government of the province of Asia (Asia Minor), 
and Cicero writes to Atticus to ask him to endeavour 


to strengthen his hands. 
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NOTES. ; ; 

Fuimus. Cicero by this expression completely identifies him. 
welf with the welfare of hia brother. 

@irddAnres. Cicero very frequently makes use of Greek words 
and phrases in his familiar letters, just as we often use 
French; a knowledge of Greek being conaldered in a 
Roman a mark of a polite education, aa Frenah with us, 

Eu epistola, Thero are extant some letters of Cicero to hin 
brother, on the occasion of his appointinent, full of 
excellent advice on these points, 

Tu me, velim, etc. °* Please let me know.” 

Brundiio. A town on the south-west coast of Italy, the usual 
starting-point for Greece, 

Tdib, Mart. Se. Idibus Martiia dato, ‘* posted on the 15th of 
March.” aig 





You have already had some experience in trans- 
lating Ovid. Weshall now give you one or two more 
passages from the works of the elegiac poet :— 


Ovip.—* TRISTIA,” I. 1. ]—34. 


Cum subit illius tristissima noctis imago, 
Quae mihi supremum tempus in urbe fuit ; 

Cum repeto noctem, qua tot mihi cara reliqui, 
Labitur et oculis nunc quoque gutta meis, 

Jam prope lux aderat, qua me discedere Cacsar 5 
Finibus extremae jusscrat Ausoniae. 

Nec mens, nec spatium fuerat satin apta paranti 
Torpuerant longa pectora nostra mora, 

Non mihi servorum, comitis non cura legendi. 
Non aptae profugo vestis opisve fuit. 10 

Non aliter stupui, quam qui Jovis ignibus ictus 
Vivit, et est vitae nescius ipse suae. 

Ut tamen hanc animo nubem dolor ipse removit, 
Et tandem sensus convaluere mei ; 

Alloquor extremum moestos-abiturus amicor, 1G 
Qui modo de multis unus et alter erant. 

Uxor amans flentem flens acrias ipsa tenebat, 
Imbre per indignas usque cadente genas. 

Nata procul Libycis aberat diversa sub oris ; 
Nec poterat fati certior ease mei. 20) 

Quocungque aspiceres, luctus gemitusque sonabant ; 
Formaque non taciti funeris intus erat. 

Femina, virque, meo pueri quogue funere moerent ; 
Inque domo lacrymas angulus omnis habet. 

Si licet exemplis in parvo grandibus uti; 26 
Haec facies Trojae, cum caperetur, erat. 

Jamque quiescebant voces hominumgue canumguc, 
Lunaque nocturnos alta regebat equos: 

Hanc ego suspiciens, et ab hac Capitolia cernens, 
Quae nostro frustra juncta fuere Lari; 40 

Namina vicinis habitantia sedibus, nquam, 
Jamque oculis nunquam templa videnda meis ; 

Dique relinquendi, quos Urbs habet alta Quirini ; 
Este salutati tempus in omne mihi. 


NOTES. 
Subtt (sc, in mentem). “Comes into my mind. ” 
Nunc queue. ‘ Even now, after all these years of exile.” 
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Fintbus extremae Ausoniae (for finibus extremis Ausontae), ‘‘ the 
furthest limite of Italy" Ausonia, a name given to Italy, 
from an ancient tribe, the Ausones, who were aaid to have 
inhabited tt. 


Servorum. Supply legendorum from legendi. 


Vestis and qpis are gonitives after cura in the previous line, and 
must have legenduc supplied tn the construction. 


Non aliter—quam, ‘‘as much as,” 


Jovts ignibus, ‘‘the thunderbolt "—supposed in the Roman 
mythology to be Jove's special weapon. 
Vivit, ete Compare Tennyson's ‘ Princess,” vi. 2, 3.— 
‘(As in somo mystic middle state I lay, 
a Seeing I saw not, hearing not [ heard.” 


Extremum. Neuter used adverbially, ‘‘ for the last time.” 
Non taciti—i.e., attended with loud lamentation. 

Intus, ‘within the house.” 

Ab hao, ‘looking from her on to the Capitol.” 


Prustra, ‘‘ to no purpose,” because it could do nothing to assist 
him. Probably an allusion to M. Manliua Capitolinus, 
the defender of the Capitol, whom the people refrained 
from putting to death while he was in sight of the scene 
of his bravery, 


Jam—nunquam, “never more " 


Quirint. Romulus, the founder of Rome, was worshipped 
under this title. 


The next extract is taken from an elegy embody- 
ing the complaints of an ill-used walnut tree :— 


Ovip.—“ Nux, ELEGIA,” 1—20. 


Nux ego juncta viae, cum sim sine crimine vitae, 
A populo saxis praetereunte petor. 

Obruere ista solet manifestos poena nocentes, 
Publica oum lentam non capit ira moram. 

Nil ego peccavi ; nisi si peccare videtur, 5 
Annua cultori poma referre suo. 

At prius arboribus, tum, cum meliora fuere 
Tempora, oertamen fertilitatis erat. 

Cum domini memores sertis ornare solebant 
Agricolas, fructu proveniente, deos. 10 

Saepe tuas igitur, Liber, miratus es uvas; 
Mirata est oleas saepe Minerva suas. 

Pomaque laesissent matrem ; ni subdita ramo 
Longa laboranti furca tulisset opem. 

At postquam platanis, sterilem praebentibus 

umbram, 15 

Uberior quavis arbore venit honos ; 

Nos quoque frugiferae (si nux modo ponor in illis) 
Coepimus in patulas luxuriare oomas. 

Nuno neque continuos nasountur poma per annos; 
Uvaque laesa domum, laesaque bacoa venit. 20 





NOTES. 
Juncta vias, “ hard by the way-alde.” 
Oum sim, ‘although I am.” 
Peter, oa petted.” Cf. “Me Galataea petit malo” (Virg. 
at “) 
Man(feetos, “oanght in actual crime,” “red-handed,” in 
Aagranie deticto. 
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Non captt, ‘‘ does not admit of.” 


At prius, eto. ‘In old days, when times were better, the tress 
used to vie with each other in productiveness.” 


Memores, ‘‘ with due attention.” 


Agricolas, used as an adjective, So we find victor exercilus, 
domtna hasta, etc. 


Liber, a name of Bacchus, god of wine. 
Tuas, ‘sacred to thee.” 


Suas. When there was a contest between Neptune and Minerva 
which should give the best gift to mankind, Neptune 
struck the earth with his spear, and the horse appeared ; 
Minerva in a similar way produced the olive. 


Laestasent—i.e., by weighing down and breaking the bough. 


Quavis arbore—t.e., honore cujusvis arboris, This abbreviated 
form of comparison (brachylogy of comparison) is not 
uncommon. Thus we find xouas xapirerou opotu, hair 
like the graces, for hair like that of the graces; and an 
English poet has— 

‘‘They for thelr young Adonis might mistake 
The soft luxuriance of thy golden hair ”’— 
t.¢., for the hair of their young Adonis. 


In tis —4e, among the fruit-bearing trecsa. The general 
sense of this passage 1s, ax trees have come to be culti- 
vated more for their foliage than their fruit, so the 
walnut-tree, following the same fashion, grows wide- 
spreading leaves. 


You are by this familiar with the style of Tacitus. 
But we shall give you one specimen each of his 
great works—the “ Annals” and “ Histories.” 

The following extract is a delineation of the 
character of one of the most infamous men of an 
infamous age, and will serve as a specimen of 
Tacitus’ peculiar power in this style of writing :— 


TacitTus.— ANNALS,” IV. 1. 

C. Asinio, C. Antistio consulibus nonus Tiberio 
annus erat compositae reipublicae, florentis domus 
(nam Germanici mortem inter prospera ducebat), 
cum repente turbare fortuna coepit, saevire ipse aut 
saevientibus vires praebere. Initium et causa penes 
Aelium Sejanum cohortibus praetoriis praefectum, 
cujus de potentia supra memoravi: nunc originem, 
mores, et quo facinore dominationem raptum ierit, 
expediam. Genitus Vulsiniis, patre Seio Strabone 
equite Romano, mox Tiberium variis artibus devinxit 
adeo, ut obscurum adversum alios sibi uni incautum 
intectumque efficeret; non tam sollertia (quippe 
isdem artibus victus est), quam defim ira in rem 
Romanam, cujus pari exitio viguit ceciditgue. 
Corpus illi laborum tolerans, animus audax; sui 
obtegens, in alice criminator; juxta adulatio et 
superbia; palam compositus pudor, intus summa 
apiscendi libido; ejusque causa modo largitio et 
luxus, saepius industria ac vigilantia, haud minus 
noxiae, quoties parando regno finguntur. 





NOTES. 


Germanici mortem. Germanicus, a member of the imperial 
family, was looked upon by Tiberius as a rival, owing to 
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This great sncoeas as a general, and consequent popularity. 
In the previous year, on his return to Rome from a sno- 
cesaful campaign in Germany, he died suddenly, as it was 
believed, by poison administered at the inatigation of 
Tiberius. 

pee (Tiberius). Supply caepet with suevire. 

Initium, ac. saeviendi, etc. 

Cohortibus practoriis. These were the emperor's body-guard, 
who were quartered in Rome. 

Raptum terit, “he went about to seize.” Raptum is the supine 
in -um after ¢terit, a verb of motion, and governs domina- 
tionem. 

Vulsintis, a town in Etruria 

Odscurum. Tacitus frequently dwells upon this especial feature 
in the character of Tibertus—his dianmudatio, or habit of 
concealnient. 

Sidi unt—ie., to Sejanus. 

Iedem artibus. Because he was afterwards crushed by the craft 
of Tiberius, 

Pari exifio. Since he killed so many in his life. and at his 

death involved so many 1a his ruin. Translate, ‘‘ To 

which he was equally fatal both in the height of his 
power and in his death ” 
“At once fawning and imperious,” or more literally 

‘Sservility and pride were united in him.” 

Canea, abl., ‘and to gain this he employed.” 

Haud minus noziac, ‘no less dangerous"—t.e., than largitio 
and luxus. 


Juzta, 


wana peggy say ey ne i atin seeddeededed el A) 


without connecting particles, and carefully balanced 
one against the other while the choice of words and 
the formation of the sentences is studiously varied. 


oe 





The following singular version of the early history 
of the Jews will, no doubt, be read with interest :— 


TACITUS —" HISTORIES,” V. 3. 


Plurimi auctores consentiunt, orta per Aegyptum 
tbe quae corpora foedaret, regem Bocchorim adito 
Hammonis oraculo remedium petentem, purgare 
regnum ct id genus hominum ut invisum deis alias 
in terras avehere jussum. Sic conquisitum collec- 
tumque vulgus, postquam vastis locis relictum sit, 
caeteris per lacrimas torpentibus, Moysen unum 
exsulsum monuisse ne quam deorum hominumve 
opem expectarent utrisque deserti, sed sibimet, 
duce coelesti, crederent, primo cujus auxilio prae- 
wentes miserias pepulissent. Adsensere, atque 
omnium ignari fortuitum iter incipiunt ; sed nihil 
a@eque quam inopia aquae fatigabat. Jamque haud 
procul exitio totis campis procubuerant, cum grex 
asinorum agrestium e pastu in rupem nemore 
Opacam concessit. Secutus Moyses conjectura 
herbidi soli largas aquarum venas aperit; id leva- 
men, et continuum sex dierum iter emensi, septimo 
pulsis cultoribus obtinuere terras in quis urbs et 
templum dicata. Moyses quo sibi in posteram 
gentem firmaret, novos ritus contrariosque ceteris 
mortalibus indidit. Profana illic omnia quae apud 
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nos s#acra; rursam concessa apud illos quae nobis 
incesta. Effigiem animalis quo monstrante errorem 
sitimque depulerant, penetrali aacravere, caceo ariete 
velut in contumeliam Hammonis. 


NOTES. 


Pastis locis, ‘‘in the desert”; vastus, tn addition to the idea of 
size, conveying that of emptiness. 


Per lacrimas torpentibus, ‘‘ lainenting and despairing.” 
Duce coelesti, ablative absolute, ‘their guide being a heavenly 


Peputissent, ‘they would drive away.” If the sentence was in 
Oratw Recta, giving the words of the speaker, it would 
be pepuleritis, the future perfect; hence the past tense 
in the Oratio Obdliqua. 


Conjectura herbids soli, ‘judging from the verdant nature of 
the ground.” 
Id levamen, ‘‘thus they obtained relief." 


Urbs et templum dtcata, An abbreviated furm of expression for 
urbis condita et templum dicatum, 


Animalis. It was a common belief among the anclenta that 
the Jews worshipped the ass, Posaibly the idea may 
have sprung from a distorted idea of the figures of the 
cherubim 


JUVENAL. 


D. Junius Juvenalis, the greatest of the satirists 
of Rome—or, perhaps, of any other country—was 
a contemporary of the Emperor Domitian; he {s 
said to have been born about A.D. 48, and died 128. 
He lived at a time when all sorts of vice and cor- 
ruption ran riot in Rome; and he has depicted the 
faults of his age with no sparing hand. Horace, 
who was a sufficiently keen satirist, nowhere ap- 
proaches Juvenal in the unflinching severity with 
which he attacked the vices which he saw around 
him. His writings are frequently obscure, owing 
to the difficulty we have in understanding the 
various allusions he makes to people of the 
day, of whom we know little or nothing, but his 
style is eminently pure and finished. Sixteen of 
his satires are all that have come down to us of 
his writings; the metre is hexameter, but, as is 
usual in writings of this sort, not bound down by 
the fixed rules which obtain in epic or didactic 
poetry. 

In the first extract the poet states the range 
which he proposes to himself to take :— 


JUVENAL.—“ 8ar.,” I, 81—116. 

Ex quo Deucalion, nimbis tollentibus aequor, 
Navigio montem ascendit sortesque poposcit, 
Paulatimque anima caluerunt mollia saxa 
Et maribus nudas ostendit Pyrrba puellas, 
Quidgquid agunt homines, votum, timor, ira, volaptas, 
Gandia, discursus, nostri est farrago libelli. [85 
Et quando uberior vitioram copia? quando 
Major avaritiae patuit sinus? alea quando 
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Hos animos? Neque enim loculis comitantibus itur 
Ad casom tabulae, posita sed luditur arca. 90 
Proelis quanta illic dispensatore videbis 
Armigero! Simplexne furor, sestertia centum 
Perdere, et horrenti tunicam non reddere servo ? 
Quis totidem erexit villas? quis fercula septem 
Secreto coenavit. avus? Nunc sportula primo 95 
Limine parva sedet, turbue rapienda togatac. 
Ile tamen faciem prius inspicit et trepidat, ne 
Suppositus venias ac falso nomine poscas. 
Agnitus accipies. Jubet a praecone vocari 
Ipsos Trojugenas: nam vexant limen et ipsi 
Nobiscum. Da praetori, da deinde tribuno! 
Sed libertinus prior est. Privr, inquit, ego adswm 
Cur timeam dubitemve locum defendere, quamvia 
Natus ad Euphraten, moles quod in aure fenestrae 
Arguerint, licet ipse negem? Sed quingue 
tabernae * 105 
Quadringenta parant. Quid confert purpura major 
Optandum, si Laurenti custodit in agro 
Conductas Corvinus ores? Ego possideo plus 
Pallanta et Licinis. Exspectent ergo tribuni; 
Vincant divitiae ; sacro nec cedat honori, 
Naper in hanc urbem pedibus qui venerat albis ; 
Quandoquidem inter nos sanctissima Divitiaram 
Majestas: otsi funesta Pecunia templo 
Nondum habitas, nullas nummorum ereximus aras, 
Ut colitur Pax atque Fides, Victoria, Virtus, 115 
Quaeque salutato crepitat Concordia nido. 
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NOTES. 

Deucalion. Alluding to the old legend of Deucalion’s flood, 
after which he and his wife Pyrrha re-people the earth. 
According to the legend, they both threw stones over 
their heads backwards; those that Deucalion threw were 
turned into men, while those thiown by Pyrrha became 
women. 

Sortes. ‘' An oracular answer.” 

Quidquid, etc. “ Everything that has been done or felt by man 
from that day to this.” 

Farrago {a ‘‘ the medley of our book.” 

Hus animoa (supply kabutt). ‘Since when had the vice such 
power?” 

Posita—area, They not only stake their money in play, but 
the chest which contains it. ‘They stake the money- 
chest, and play for it.” 

Dispensatore —armigero. “‘When the steward supplies the 
weapona.” 

Sportula, The dole given by patrons to their clients. Now 
Juvenal complains it in given away wantonly to those 
who do not really need it. 

Trojugenas, “high-born.” According to the legend that Latium 
was peopled by tho descendants of Eneas. 


Afollse fenestrae. The effeininate holes bored in the ears for 
earrings. 

Major. The broad stripe of purple on the robe; the sign of 
patrician rank. 


Sacro Aonort, The tribuneship, the holders of which office 
were held inviolate (mcrose acti). 
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Pedthus albis, ‘ with his feet marked with chalk.” The sign of — 
a slave for sale. e 


Quandoquidem. ‘‘Bince really money is the only deity we 
worship, although she has as yet no temple like Peace, 
Honour, and the rest whom we pretend to worship.” 


KEY TO EXTRACT FROM CICERO. 
‘In Catitinam,” I. 1. 

How much further, Catiline, are you going to insult our for. 
bearance? How long will this mad folly of yours continue to 
escape our vengeance? What limit shell bound the recklens 
course of your unbridled audacity? The Palatine guarded by 
night, sentnes posted in the city, the people in a scare, all 
good citizens banded together, this our senate house most 
strongly defended, even the very glances of those around us— 
have all these things failed to impreas you ? Can you help feeling 
that your plots are discovered, or seeing that your conspiracy 
is already checked and stifled by the fact that everyone here 
knows all about it? Do youthink there ia a man among us who 
knows not what you did last night, or the night before, where 
you were, whom you summoned to your councils, or what plans 
youadopted ? O the depravity of our age ! The senate is cognisant 
of this—the consul sees it—and yet this man lives? Did 1 say 
lives? Why, he comes into the senate, he takes part in our 
political diacussions, and all the time his eye is noting each one 
of us, and marking him down for assassination ; while we— 
brave men that we are—are supposed to be doing our duty by 
the state if only we avoid his frenzy and murderous attacks. 
In justice, Catiline, the consul’s order should long ago have 
doomed you to death and the destruction you have all the 
while been plotting agninst us, Did not Publius Scipio, the 
chief pontiff, a man of the highest position, put to death in his 
private capacity Ti. Gracchus, who was only weakening the 
constitution in a moderate degree ; and shall we, the consuls, 
put up with Catiline, who {s eager to desolate the whole carth 
with sword and fire? I say nothing of the deeds of the remote 
past, such aa C. Serviling Ahala slaying with his own hand 
Sp. Maelius, who was aiming at a revolution. There was once, 
Wut it is gone, such a feeling of honour in our state that the 
brave citizens would punish a traitor among their fellows more 
reverely than their bitterest foe. We have adecree of the senate 
passed againat you, Catiline, in atringent and severe terms. 
The senatorial order does not withhold from the state the 
benefit of its talent and authority ; it ia ourselves—I aay it 
openly—ourselves, the consuls, who are wanting in our duty. 
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[Continued from p. 176.) 


H.—THE EAR. 

A MAN who had been born blind, when asked what 
he supposed scarlet was like, replied, “ Like the 
sound of a trumpet.” The reply is startling, be- 
cause it shows how dependent the mind is upon 
the senses for its ideas. No one who could both 
see and hear would ever think of comparing sound 
with light, or tone with colour. 

But though the sensations conveyed to the brain 
by the eye-nerve and the ear-nerve are so different 
as to be incomparable, there is much resemblance 
between sound and light. They obey the same 
laws. Sound can be absorbed, reflected, and re- 
fracted at the surface of bodies, as we have seen 
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light is; and, moreover, both consist of vibrations, 

“or waves, succeeding one another at regular inter- 
vals, like the enlarging circles which follow one 
another and break upon the banks when a stone is 
thrown into the mid- 
dle of a still pond, 
and disturbs the 
glassy surface of the 
water. 

Though there are 
these points of simi- 
larity as to the es- 
sential nature and 
qualities of light 
and sound, there are 
also great  differ- 
ences, Light travels 
with a rapidity 
which, for all appre- 
ciable  distances— 
that is, for all earthly 
objects—is instant- 
aneous ; while sound 
travels, relatively, 
very slowly, and, 
when common air 
carries it, it foes 
only 1,093 feet dur- 
ing each second of 
time. Again, while 
the vibrations of 
light are so rapid 
that it is impossible 
to know them to be 
vibrations but by reasoning upon its effects, the 
waves of sound may be often observed by the eye 
when they are propagated through, or originated 
from, a solid body, as when we see a cord or glass 
vessel respond to a musical note, or give out a 
sound when struck. Sound, too, is the vibration of 
the substances themselves—which substance we 
can feel, or see, or know by means of other senses 
—while light is supposed to be the vibration of 
some fluid—the so-called ether—which is im- 
ponderable, or, in other words, has no weight, and 
of which we know nothing except by the eye. 

The waves of sound, then, being coarser and more 
liable to interference than the waves of light, it 
follows that the ear cannot be so good an indicator 
of the direction of sound as the eye is of the 
direction of a luminous object. Indeed, the ear 
can of itself scarcely give us any idea of direction. 
If the sound be short and sharp, like the piercing 
shriek of the bat, or even the cry of the partridge, 
and it be not repeated so often as to let us try 


experiments on it. by turning the head this way 
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THE CocHLeA, 
Reference to Nos. in a.—1, pinna; 2, lobule; 8, tube; 4, A i 
membrane; 5, incus, or anvil; 6, malleus, or hammer; 7, 
chian tube; 5, semf{-circular canals ; 9, vestibule, 10, cochlea. 
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and that, it is very difficult to tell whence the 
sound comes, even to the extent of a whole quadrant 
of the horizon. Upon this fact ventriloquism de- 
pends for its success. The idea of the direction of 
sound being inferen- 
tial, and not much 
dependent upon the 
sense— being, in fact, 
owing to the opern- 
tion of the mind, and 
not to that of the 
ear — the ventrilo- 
quist has only to 
direct the mind 
where to expect the 
sound, and then to 
make a sound of just 
such a pitch of in- 
tensity, and just such 
a tone, as the sound 
would have if it 
came from _— that 
quarter, to com- 
pletely impose on 
ae. ; the ear of the listencr 
A oli a ne to the direction 
whence it comes. 
But although the 
ear is at fault as re- 
gards direction, the 
accuracy of some of 
its other notifications 
is wonderfu) in the 
extreme. It can note 
not only the likeness and difference of musica) 
sounds, but of their harmonies when many are 
sounded together, and a fine ear will detect an erring 
note when a thousand instruments are sounded. The 
recognition of slight differences is truly wonderfu) 
when we consider that not only can the ear know 
when the same note is sounded by instruments of 
different kinds (though physicists are unable to 
tell us how there can be any difference, the number 
of vibrations in a second being the same, and the 
medium identical), but very slight differences in 
the same kind of instruments, such as whether 
there is one per cent. more or less of a metal in an 
alloy of which an organ-pipe is made, or of which 
a bell is cast,are observed so shrewdly, that these 
matters have to be attended to with the nicest care. 
A violin must not only be of a certain shape, but 
the wood of which it is composed must be of a 
certain age, to produce the best instrament; and 
these observed differences are carried to such a 
nicety that fiddles made in a certain part of Italy, 
in a certain year, are considered the best, and will 
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command almost fabulous sums. Yet all this de- 
pends upon what is called timbre, a word which gives 

,& name to a something which is entirely dependent 
on the delicacy of our sense of hearing, but which 
has not received any other explanation. 

Though we cannot directly connect these niceties 
of sense with the intricacies of complication in the 
organ of hearing, these latter will be seen to be so 
numerous and peculiar when we describe the ear, 
that one is not surprised that much connected with 
sound is unexplained, because there are so many 
structures connected with the organ which has 
been given us as the recipient and interpreter of 
sound at the use of which we can hardly guess 

That which is usually called the ear is familiar 
to everyone as the external semi-circular cartilage, 
closely invested with skin, and ending below in a 
soft lobule, which is sometimes the support of 
barbarous pendants. This structure, which, when 
well formed, has a beauty of its own that needs no 
supplement or advertisement, is but a remote 
appendage to the true ear. Though it in some 
sort collects sound, and protects the orifice which 
leads down towards, not to, the true ear, it is non- 
essential, and can be dispensed with without much 
inconvenience ; so that some of our poor ancestors, 
who found that they could not retain both good 
external ears and good consciences, like William 
Prynne in the time of Charles I. and the Star 
Chamber, suffered less real loss than might have 
been anticipated. 

The external gristly ear is called the pinna, and 
though flattened as to its general surface, is some- 
what folded into ridges and furrows, there being a 
rim round the outside and a channel within this, 
which deepens and widens as it runs first upward, 
along the back part, then downward along the fore 
part to a central crypt. From this crypt the 
passage becomes narrower as it runs forward and 
inward to the pit of the ear. Sound, no doubt, is 
conveyed along this canal in the same direction as 
we have described its course. If the pinna were 
quite flat, sound would rebound from it; but as it 
is so shaped, sound is caught and reflected round 
the canal from point to point, as it is reflected 
round the Whispering Gallery of St. Paul’s, and 
finally delivered down the tube of the ear. 

The tube is an inch and a half deep, and its 
innermost half enters one of the bones of the head, 
called the temporal bone, and in this bone all the 
ather parts of the ear are enclosed and protected. 
At the bottom of the tube is an oval membrane 
stretched across the passage, and barring the 
entrance to all external objects. Behind this is a 
roundish irregular cavity, filled with air. This 
atretched fibrous membrane bounding the air 
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cavity, natarally suggests the idea of a drum, 
shaped like a kettle-drum ; and hence the cavity id? 
called the tympanum, from a Latin word meaning 
drwm, and the parchment-like tissue the membrane 
of the drum, or tympanic membrane. It differs, 
however, from a kettle-drum in that several orifices 
open into it, and it contains structures to be 
described presently. 

On the farther side of the drum is the true ear, 
completely encased in bone, except at two very 
small holes, which are closed with membrane. The 
larger and upper aperture is called the oval hole, 
and the smaller and lower the round hole. From 
the membrane of the tympanum to the membrane 
of the oval hole stretches a chain of bones, whose 
shape is seen in the engraving. The outer one, 
next the parchment of the drum, is called the 
hammer (malleus). It has three processes, or pro- 
jections, two of which are long, so that, rather 
than hammer, it might be called a woodcutter’s 
beetle. One of these processes, called the handle, 
is attached to the centre of the membrane, which 
it makes tight when pulled inward by a small 
muscle, and lax when another muscle acts on it. 

The former operation is probably the action 
which we unconsciously cause when we consciously 
listen. The head of the hammer is applied to 
another bone called the anvil (ineus). It has two 
processes, one for its suspension to the wall of the 
tympanic cavity, and the other to connect it with 
the third or stirrup-bone (stapes). This bone is 
more like the article it is named from than the 
others are, and the foot-part of the stirrup is 
applied to the oval membrane, which it nearly 
covers. These bones can move a little in relation 
to one another, and their actions are limited by 
small muscles, but they usually act together as if 
in one piece, playing round an axis which runs 
through the heads of the hammer and anvil, so 
that when the tympanic membrane is thrust in and 
out by vibration, the membrane of the oval hole is 
made to vibrate correspondingly. The round hole 
is open to the influence of sound conveyed through 
the air of the tympanum; but whether this be its 
function, or it merely allows the fluid of the internal 
ear to be more readily thrown into vibration in the 
passage it fille—in other words, whether it be a 
hole for the entrance or exit of vibrations—seems 
hard to tell. 

The fore-part of the drum cavity is connected 
with the throat by a passage, which runs forwards 
and downwards to open in the gullet behind the 
nose and mouth. Through this passage the cavity 
is kept supplied with renewed air at the same 
pressure as the external air. The reader may be 
conscious of the existence of these passages to the 
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ears from the throat by preventing the air from 
e rushing out of the mouth and nose, while he forces 
it up from his lungs. The cavity of the drum will 
then be distended with air; hearing will be less 
perfect, by the un- 
natural tension of 
the membranes, and 
there will be a slight 
singing in the ear. 
With a little prac- 
tice, air may be con- 
veyed through the 
mouth to the drum 
without entering the 
lungs, and thus gases 
have been applied 
as remedies to dis- 
eases of the ear. But 
the exclusion of these 
from the lungs is 
difficult, and cannot 
be relied on. One of 
our greatest aurists, 
when pursuing his 
philanthropic and 
scientific investiga- 
tions on the effect 
of chloroform and 
prussic acid applied 
thus, died, because 
he could not exclude 
the latter deadly 
poison from his 
lungs as he had sup- 
posed he could. The 
proper, or essential ear, consists of a chamber 
longer than broad, communicating on its upper and 
outer side with three semi-circular canals, and at 
its front inner end with a cavity shaped like a 
snail-shell. 

The chamber is called the vestibule; this and 
the semi-circular canals are called together the 
labyrinth ; and the hollow like that of a snail- 
shell the cochlea. They are all channelled out of 
the substance of the skull-bone before named as 
the temporal. The part of this bone which lodges 
them jute inwards, so as to lie at the base of the 
brain, and is so strong and thick as to be called 
the petrous or stony part of the bone. Accurately 
resembling the bony labyrinth in shape, but a 
little smaller in its dimensions, so as to allow a 
little liquid to lie between it and the bone, is a 
membranous labyrinth. That part of the mem- 
brane which is on the floor of the vestibule leaves 
its proximity to the bone at the entrance of the 
cochlea, and forms a horizontal stage across, the 
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widest part of the spiral passage, and so mounts 
round the three whorls of the spire, dividing ft 
into two parts: so that, if we may imagine a 
smal) insect exploring these regions, it could mount 
to the apex of the 
spire by either of 
two spiral staircases, 
the roof of the lower 
one being the floor 
of the upper. Those 
circular atairoases 
only communicate 
with one another at 
the point of the shell. 
The lower one at its 
foot communicates 
with the tympanum 
by the round hole, 
while the vestibule 
communicates with 
the chain of bones 
by the oval hole. 
Hence, if our im- 
aginary insect could 
gain access to the 
cochlea through the 
membrane of the 
round hole, it must 
first mount tu the 
top of the lower 
staircase, and then 
descend all the way 
down the upper one, 
before it could ex- 
plore the labyrinth. 
All the cavities are filled with fluid, by whose 
agency the vibrations are conveyed along their walls; 
and in these walls, especially at certain parts, are 
distributed the nerve-fibres of the nerve of hearing. 
It would seem, however, as though the vibrations 
of the liquid are not enough to impress the nerve, 
and there are found smal! hard structures where- 
ever the nerve-threads are most thickly placed, 
and at two places in the floor of the vestibule are 
found collections of small hard marble stones, 
held in a mesh of fibres; so that, as the waves 
sweep by in the liquid, these are made to strike 
and rebound against the nerves. The spiral sheet 
of membrane which divides the cochlea receives 
the nerves from a main nerve which rans up the 
central pillar, and it has in ite substance fibrous 
bars, which radiate outwards at regular intervals, 
like the key-notes of a piano, and, like these, each 
is supposed to réceive and transmit to the nerve at 
its root a separate note, Thus the spiral sheet of 


the cochlea is supposed to be able to appreciate 
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difference in tone, and the labyrinth differences in 
the amount of sound. ‘The nerves from all parts 
are collected into one bundle, but, as is usaal with 
nerves wherever they may be found, the strands 
remain distinct. 

To assist the reader in his conception of the ear, 
we may compare it to a house of business. The 
pinna is the house-front; the tube is the porch; 
the drum-membrane the front door (closed); the 
drum is the hall; a few steps, the ossicles, lead to 
nn office, round which are convenient counters, 
closets, and passages, at which clerks enter busi- 
ness transactions ; while, directly communicating 
with this large office, cognisant of all proceed- 
ings, but reserving to himaclf any special busi- 
ness, sits the genernl manager, who has also a 
door direct to the hall; whilst at the back of 
the premises telegraph wires run to the London 
agent. 

The external enr of brutes is often so marked a 
feature in the outline of their bodies, it adds so 
much grace and finish to the head, its movements 
give such animation to the gestures, and it is itself 
an organ so ornamental, that it is almost super- 
fluous to remind the reader that its form and 
foldings are very various throughout the class 
Mammalia. Everyone who is alive to the beauties 
of animated nature—and there are few who are 
dead to their attrnactions—must have looked with 
delight on the ear of the squirrel, with its tassel of 
soft brown hair. That universal favourite, the 
rabbit, the dainty little fenneo fox, and even the 
fallow «eer, despite the majesty of its horns, 
would all cut but sorry figures without the external 
ear. 

Among the strangest forms of ears we may 
mention that of the African elephant, which makes 
him look like a warrior armed with a double shield. 
So flat and ample are these ears that Sir Samuel 
Baker cut a tolerably good mattress out of one of 
them. The membranous and delicate ear of our 
larger English bat is proportionately as monstrous, 
but instead of being fiat, its foldings are so decided 
that it looks like an ear within an ear. The long 
trumpet-shaped ear of ruminants and _ horses, 
capable of being turned in any direction, is ad- 
mirably suited by its shape, and by the fringe of 
hair which encircles it, and partially extends across 
its orifice, to accomplish the double purpose of 
receiving aérial waves, and excluding any small 
particles of dust, rain, or hail which would other- 
wise get down to the sensitive tympanum. This 
office of protection is, indeed, by no means unim- 
portant, as any foreign body on the drum membrane 
causes exquisite annoyance, and the steadiest horse 
will become restive when thus troubled, In the 
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setter and spaniel dogs, the function of protection 
seems paramount to that of collection of sounds,e 
so that the thick matted ear hangs down, when at 
rest, right over the orifice of the ear. 

It has been remarked, that while the ears of 
carnivorous animals are directed forwards, those of 
herbivorous animals are turned backwards; so that, 
in the pursuit of the latter by the former, the ears 
of both are so placed as to catch the sound from 
the object whose movements it is of the highest 
importance they should be acquainted with. 
Perhaps this idea has been dwelt on too much, yet 
everyone must have noticed how the cat, the fox, 
and the ferret carry their ears pricked forward, 
while the ears of the deer and hare are at least as 
readily turned backward ns forward. In the case 
of the hare, however, the shape and direction of 
the ear seems to be given in relation to the habit 
it has of crouching in its form. While in its 
form, the long cars stretch along the flanks, with 
their orifices turned outward, and must be very 
efficient in apprehending the sounds which pro- 
ceed from the feet of man or dog as they beat the 
stubble. 

The concha, or external car, is very generally 
found throughout the whole of the class Mammalia, 
but in a few it is “conspicuous from its absence.” 
Thus two of our native insectivorous mammals, the 
mole and the shrew, are without it. In the whale 
and his tribe it is not only absent, but the very 
foramen which leads to the internal ear in this 
enormous animal will scarcely admit a pin. Indeed, 
this entrance to the car seems to be retained only 
to establish or strengthen the affinity between the 
whale and the land mammailia, for the impressians 
of sound are probably conveyed to the internal ear 
through the substance of the animal's body, as in 
the case of fish. The tympanic cavity, however, is 
kept supplied with air by a eustachian tube that 
communicates with the passage which runs to the 
blow-hole near that orifice; so that when the 
monster discharges the air from the reservoir of its 
lungs with so forcible o jet that it carries the sen- 
water before it like a fountain, the air of the 
tympanic cavity is, at the same time, partially 
renewed; and when he plunges once more unseen 
into the depths, this cavity is in communication 
with the air he carries with him. This arrange- 
ment, whereby sound, which has been conveyed 
from the exterior through ‘the solid structures of 
the body, is made afterwards to traverse, or to be 
regenerated in, an internal air cavity, is not un- 
common among the denizens of the water, and 
sometimes it is effected by such singular con- 
trivances, as we shall find when we describe the 
ear of some fishes, that we are almost justified in 
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sapposing that there is some quality in the vibra- 
* tions of an elastic fluid, like the air, which makes 
it a better medium for transmitting sound to the 
nerve fitted to receive such impressions than those 
inelastic or solid media in which its vibrations are 
more energetic. This is the more singular, because 
in no case is air or gas the last substance through 
which sound passes to the sentient nerve, only it 
seems desirable that it should be one link in the 
chain for conveying sound. It is difficult to con- 
ceive how the message should be made more dis- 
tinct by the fact that air carries it for one postal 
stage in the central payt of its course, yet this 
seems to be the case. 

In the case of the whale, the bony sheath of the 
tympanum is not embedded in the substance of the 
ear-bone, as in other animals, but hangs below it, 
and is shaped like a scroll, or like the shell of a 
volute, or bulla, with a very thick column or inner 
central part, and a very thin outer lip. By this 
thin outer margin of the scroll it is attached to the 
remainder of the ear-bone, but the attachment is 
so slight that in the dry skull it is easily broken 
off. In some geological strata this part of the 
ear-bone is found commonly, while the other bones 
of the whale are rare; and some attribute this 
anomaly to the easy severance of the bone, by 
fracture, from the rest of the skull, just mentioned. 
It is supposed that from the huge rotting carcase, 
distended with gas, and beaten about by the waves, 
the dense tympanic bones may have dropped and 
been quickly covered by preserving sediment, while 
the remainder of the animal crifted to shore, and 
being left to the influence of the atmosphere, left 
no other vestige behind to attest the presence of 
these whales in the ancient seas. 

We have dwelt thus long on the outer courts of 
the ear—in the animals that give suck to their 
young, because the variety displayed in these non- 
essential parts of the ear is not shown in the parts 
of the internal or essential ear. All the parts of 
the interna] ear—the semi-circular canals, the vesti- 
bule, with its oval hole, and the cochlea—are always 
present in all mammals. There are, however, some 
slight differences in the proportion of the parts: 
thus the so-called circular staircases which mount 
the cochlea have three and a half turns, er whirls, 
in the guinea-pig and porcupine, and only one and 
a half in the whale, and in this last it can scarcely 
be called a staircase at all, as it does not mount 
upwards, bat curls inwards on the same plane, like 
the hollow of the shell of the nautilus, instead of 
that of the trochus or top-shell. There is some 
variation aleo in the little chain of bones which 
spans the drum from the drum membrane to 
the oval hole; thus the stirrup-bone has no 
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perforation in the lower mammals. These slight 
differences, however, do not invalidate the state 
ment that the ears of all mammals are made 
on the same pattern; and if the render have the 
patience to accomplish the by no means easy task 
of dissecting out from its bony case the ear of any 
such animal, while referring to the description of 
the human ear, given in the first part of this 
article, he will be able to identify the severa] parts, 
or if he fail to do so, he may search again, for 
they are all there, though minute and difficult to 
trace, 

The efficiency of the sense of hearing in brutes 
is a matter of notoriety. Whoever has had the 
opportunity of watching a herd of wild animals, 
while unobserved by them, will have been struck 
with the vigilance with which each unaccustomed 
sound is remarked, The electric start, by which 
every individual of the community is thrown at 
once into an attitude of attention and preparation 
for a hasty flight, is a beautiful sight. When we 
remember how many animals are nocturnal in their 
habits, how many find their home in dense tangled 
forests, and also how necesaary it is that dispersed 
members of a gregarious tribe, the sexes of wan- 
dering species, the helpless young, and protecting 
dams, should be able to find each other, it is not 
surprising that this sense is made so wonder- 
fully acute. So much is this sense relied upon 
for the above-named purposes, that the crafty 
backwoodsman finds no better expedient for allur- 
ing shy game within reach of his rifle than by 
imitating the call of the species; yet. so disorim- 
inating are the wild animals that the slightest 
crror in the intonation, or even the frequency, of 
the cry will send them scampering away from the 
ambush. 

It would seem as though man, who employs this 
organ 80 generally in the higher uses of the mind 
and soul, necessarily sacrifices to these uses some 
of the acuteness to mere sound of which the ear 
is capable. The savage starts like the brute when 
a sound such as the European would scarcely be 
aware of reaches him from the distant hill; but 
civilised man, who passes his life amidst the hum 
of crowded cities, striving rather to abstract his 
thoughts from intrusive noises, and directing hia 
attention, even when most attentive, to the thoughts 
that sounds embody rather than to the sounds 
themselves, is at a disadvantage when brought 
into contact with the unthinking brute, and he will 
sometimes pass through scenes teeming with life, 
and think them inanimate solitudes, because he, 
the object of dread, has no corresponding acuteness 
of observation to detect the animals which hide 
themselves at his approach. 


LIGHT.—III. 
[Continued from p. 180.] 


THE REFLECTION OF LIGHT. 
REFLECTION OF LIGHT FROM A LOOKING-GLASS. 


WuHew the sun is out one may cast a bundle of 
rays of light about in any direction nearly by 
facing the sun with a plane mirror in one’s hand 
and slightly varying the inclination of the face of 
the glass, from which it is apparent that the 
light of the sun, after falling on the face of the 
mirror, is sent back. This is termed Reflection. 
Try the experiment in sunlight, fixing a perfectly 
straight darning-needle on to the face of the mirror 
in a perpendicular position with a bit of wax. Now 
suppose from where you stand you have sent a 
bright spot of light on to the side of a building. 
Consider the position of this spot of light, of the 
sun, and of the mirror. A line drawn from the sun 
to the mirror, and thence to the spot on the wall— 
in other words, the path of the light—makes an 
angle which the upright darning-needle bisects, or 
equally divides. Make this angle of incident and 
reflected sunlight as small or as large as you will, 
the same thing is always noticed, viz, that the 
perpendicular drawn from the surface of the glass 
makes the angle at which the light falls on the glass 
equal to the angle at which it is reflected. Let ab 


€ 





Fig 20. 


(Fig. 20) represent the perpendicular drawn to the 
surface of the mirror M, od the direction of the sun's 
rays falling on it, and dd the direction of the re- 
flected raya; then the angle adc is equal to the 
angle abd, abc is called the angle of incidence, 
and abd the angle of reflection, and this law is 
usually expressed by saying that the angle of 


THE NEW POPULAR EDUCATOR. 


incidence is equal to the angle of reflection. Also 
cb, ab, amd db are always in the same plane. ° 


¥YORMATION OF AN IMAGE. 


Next let mM represent a still sheet of water like 
the surface of a pond. The light of a star falls on 
its surface, and the eye being placed at c sees the 
image of the star; the path of its incident and 
reflected rays is therefore represented by the lines 
db, bc. Now when the light from a body enters 
the eye, it does so in a straight path, and the body, 
in keeping with past experience, is judged to be 
at the other end of this straight line. Hence, 
in this particular instance the light from the star 
proceeding to the eye in the direction bo, the star 
appears to exist somewhere in that direction, and 
is seen as if it were at d’. We observe an image of 
the star in the water, apparently behind it, and this 
image is caused by reflection. 

We see bogies which are non-luminous by means 
of the light which is reflected from their surfaces 
to the cye; and seeing that non-luminous bodies 
are visible to us in daylight in every conceivable 
position, where there js nothing interposing between 
them and the eye, it follows that hght must be 
reflected from their surfaces in every possible 
direction, and it is said to be diffused light. The 
hight from a piece of white paper is diffused light. 
Examine the aurface of the paper with a lens, and 
you will find that it is uneven and presents minute 
reflecting surfaces in every direction 


FORMATION OF THE IMAGE OF A NON-LUMINOUS 
BODY. 

In considering how a reflected image is produced 
in a looking-glass we are dealing with the reflection 
of a vast number of points of light or of reflected 
light in fixed relative positions. Thus, if a boy c 





Fig. 21. 


stand in front of a large mirror a B (Fig. 21), he sees 
an image of himeelf standing as it were behind the 
mirror in the position ¢. Now take points of 
reflected light 1, 2, and 8 in fixed relative positions ; 


LIGHT. 


they are each reflected from the surface of the 
fiass to the eye of the observer in a direction re- 
presented by the arrows, the angle of incidence in 





apparently fly through the flame without singeing its 
feathers. Here you have the secret of the stage ghost 


(Fig. 22). A large sheet of glass, a magnified window 
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Fig 22.—Perpun's Gnost 


each case being equal to the angle of reflection 
As each reflected ray appears to come from some 
position beyond the glass the eye locates it there, 
so that the points of reflected light 1, 2, and 3 
appear to have the positions 1’, 2’, and 3’, and an 
infinite number of reflected pointa each seen in 
its virtual position beyond the glass constitute the 
virtual image of the object c. A virtual image is 
an imaginary one which cannot be seen in the aur ; 
& real image exists in the air and may be seen when 
the eye is in a proper position, or may be rendered 
evident by a screen of white paper. 


HOW A STAGE GHOST MAY BE MADE. 

There are many practical applications of the 
laws of reflection, pure and simple, as ¢g., the pro- 
duction of stage ghosts, and the use of the helio- 
graph, etc. A few words will explain these. Put 
a candle flame in front of a window pane. You 
wee ite reflected image and it appears to be outeide, 
so that a sparrow hopping on the sill may rise ant 


pane, is placed in front of the stage inclined at a 
suitable angle to the audience, who can see through 
it all that is enacted behind the footlights. An 
object placed below and in front of the sheet of 
glass will be seen by the spectators reflected from 
its surface and will appear to be on the stage. All 
necessary precautions are taken for keeping the 
audience in ignorance of the existence of the re- 
flecting surface, so as to make the illusion complete. 
The conventional white robes of a ghost lend 
themselves well to this deviee, for they reflect a 
maximum of light, and make an effective virtua! 
image which seems to be behind the invisible and 
transparent reflector. An actor may walk up to 
the ghost and run his sword through it, or play 
any other trick reqaired in the act. 


PRINCIPLE OF THE HELIOGRAPH. 
The principle of the heliograph is simpler still. 
The piece of looking-glass mentioned at the 
evemmencement of this lesson might be used for 
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reflecting a beam of light on toa distant hill instead 
of the house side, and there it would appear like a 
blazing disc, or like the windows of houses seen by 
the reflected light of the sun Now, if an object 
were brought in front of the mirror and only re- 
moved for a second the effect to the distant 
observer would be a flash of light, and the man 
with the mirror could vary the number of flashes 
at his pleasure. Hence, with a pre-arranged code 
of signals, it would be quite casy to convey intel- 
ligence to the distant observer, and with a similar 
frrangement of reflector on his part to receive 
news from him, even if a hostile force wero en- 
«camped in the valley between. An arrangement of 
mirrors for carrying on signalling of this kind with 
ease and precision constitutes the heliograph, an 
instrument so often used by us abroad in our little 
wars where the telegraph has been unavailable. 


THE KALEIDOSCOPE 


The production of many images from one and 
the same object is an interesting phenomenon of re- 
flection. Take two small looking-glasses and prop 
them up on the table at an angle to ench other 
(Fig. 23). Next place a coin on the table between 





Fig 2u 


them and look into the glasses ; several images of 
the coin are seen, and the number increases as the 
angle between the two mirrors is made less and 
less. It is beat to have the two mirrors without 
frames, and then the number of images observed 15 
found to conform to a very simple law, for it 18 
equal to 360 divided by the angle at which the 
‘reflectors are inclined to each other minus one; 
thus, suppose the glasses make an angle of 45°, then 


the number of images of the coin will be oe —-—1=7. 


By placing the inclined mirrors on a board with 
the degrees marked out one obtains a multiple 
tmanea annaratna with which this rule may be 


A modification of this experiment gives us the 
Kaleidoscope (Figs. 24,25). Two slips of glass Aa’, 
oc’, about eight inches in length, with blackened or 
silvered backs, are inclined to each other at an angle 
of 60°, like the looking-glasses in the above experi- 
ment. They are put into a tube, where they are held 
in position at this angle. On to one end of the tube 
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a sort of pill-box end is placed which can be turned 
round, the bottom of the lid consisting of two 
circular pieces of glass, a b, cd, the outer one, a d, 
ground, and the inner one, cd, not ground. A few 








Fig. 24 


coloured beads are enclosed in the circular box 
abcd,and as the box is turned round these frag- 
ments of glass are for ever changing their positions. 
The other end of the tube is covered with card- 





Fig. 25. 


board with a circular hole in it On looking 
through this hole while the circular box at the 
other end is tarned round, one sees a geometrical 
pattern made up of the coloured pieces of glass, 
and the design is changed at every turn of the box. 


REFLECTION FROM CURVED MIRROBS. 


Mirrors may be plane or curved. A looking-glsss 
is a plane mirror; and a burnished metal spoon fur- 
nishes us with a common illustration of a curved 
mirror. The back of the spoon is a convex mirror, 
and the front, or hollow, part is a concave mirror. 
A little consideration will show that of these curved 
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mirrors there must be many kinds; for there is a 
great variety of curves. 
When the curved mirror forms part of the surface 
’ of a sphere we have a spherical mirror, and it may 
be either concave or convex. The centre of the 
sphere of which the mirror forms a part is neces- 
sarily the centre of curvature, and so it*is called. 
Now let us consider the reflection of light from 
the surface of a concave spherical mirror. It con- 
forms to the same laws as regulate reflection from 
a plane mirror; indeed, a spherical mirror may be 
considered to be made up of an infinite number of 
minute plane surfaces, to which lines drawn from 
the centre are perpendicular, and in reflection from 
these points, or minute planes, the angle of incidence 
must equal the angle of reflection. Hence, if a ray 
of light emanate from the centre ¢ of a concave 


r’ 


Fig. 26. 


spherical mirror, the light will be reflected back to 
that point (Fig. 26). If two parallel rays rp and 
rp’ fall on the mirror, they are reflected in such a 
manner that the angles of incidence, rpeand r p'c, 
are equal to the angles of reflection, epf and cp’ /, 
and the reflected rays meet inf The point f 1s 
called the focus, and as there may be several 
foci, this one formed by parallel rays is called 
the principal focws. If, instead of parallel rays 
falling on the mirror, we had rays emanating 
from the focus /, they would clearly be reflected 
from the mirror paralle] to each other. Suppose, 
however, the rays come from a point at J, they 
would clearly be no longer parallel when reflected, 
but would come together or be converged to d. 
If the rays emanate from c, then, as we have 
before stated, they will be reflected back to c ; and 
if, finally, we consider the rays of light as emanating 
from a point nearer the mirror than /, then the 
reflected rays would spread out, as if coming from 
@ point e beyond the mirror ; in short, they would be 
divergent. The point r beyond the mirror is called 
a virtual focus. 


THE FORMATION OF IMAGES IN CONCAVE 
MIRRORS. 
If the convex side of a watch-glass be smoked 
with the flame from burning paper which has been 
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wetted with turpentine, we get a concave mirror 
which will serve to show the nature of the images 
formed by it. When the object is at a distance 
from the mirror equal to the length of the radius of 
curvature cc’ (Fig. 27), we see an inverted real 
image, under suitable circumstances, of the same 
nize as the object ; when the object ia farther away, 
we have still an inverted real image, but of a lese 
size. The object may be placed at a leas distance 
from the mirror than ec'-—as, ¢g., between the 
focus f and the centre of curvature c—when we get 
in inverted real image of greutcr size; whereas if 
the object be nearer still —us, ¢g., between the 
mirror and the focus f—the image is upright, 
virtuil, and of larger size than the object. 

Each of these cases may be demonstrated goome- 
trically. Let us take as an cxample the second 
case (Fig. 27), where the object a B is farther away 
than the centre of curvature c From the point 
A raya fall on the mirror in every direction. Draw 
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the rays Ad and Ac’, and their reflected rays will 
meet in A’, and here we have the image of A. 
Similarly draw the rays Bd and Bo’, they are 
reflected to B’, where we have the image of B. 
And all intermediate points in AB yield images 
whose positions are intermediate between 4’ and B’, 
forming one whole image a’ B’, real, inverted, and 
less than AB. By similar methods and reasoning, 
one might demonstrate geometrically each of the 
other cases. 
THE USES OF REFLECTORS. 

The reflection of light is largely made use of for 
utilising illuminating power. A reflector of concave 
or convex form for this purpose is a 
common object in shop windows. The 
electric searchlight, employed so largely 
in the Navy, is another example of the 
use of a concave reflector. Here, how- 
ever, the curve of the reflector is not a 
portion of a circle, but of a parabola 
(Fig. 28). A parabolic mirror, with a 
laminous source at its focus, is better Vig. 38. 


adapted for reflecting parallel beams of light to a 
great distance than is the case with a spherical 


mirror, In the searchlight used on board ship a 
strong electric light is placed in the focus of u 
parabolio reflector ; the rays fall on the mirror, and 
are reflected outwards in a parallel direction, so 
that when the searchlight is directed on to an 
object a distance away there is a concentration of 
electric light rays on it 

i, THE PHOTOPHONE. 

A parabolic reflector is used in the photophone ; 
and this instrument may be explained here, so far 
as its working depends upon light (Fig. 29). A 
mirror’M reflects sunlight on to another thin glass 
mirror at D. ‘The glass mirror at D is so thin, that 
a.voice at the mouthpiece o at the back of it 
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throws it into vibration; and, consequently, the 
rays are reflected in a disturbed state, so to speak, 
on to the distant parabolic reflector R, where they 
are converged to the focus p, and received on to 
selonium forming part of an electric system in 
which there is the telephone T, At this tclephone 
the observer hears what was spoken at 0, although 
only sunlight kas passed between. 


CAUSTIC CURVES. 

The observations respecting reflection from a 
spherical surface only hold true for small portions 
of such a surface. If light be reflected from a 
large part of a hollow sphere made into a concave 

reflector, it is not all brought to one focus, 

but the rays intersect in many points, 

which form a luminous curve, spoken of as 

& caustic curve. A caustic curve may be 

seen in a very simple manner. Take a 

glass drinking-vessel, and fill nearly to the 

top with milk; hold on one side of a light, 

8o that the rays may be reflected from the 

Fig. 20. inner circular surface on to the milk; a 

caustic curve is scen on the surface of the 

milk. Or, better still, take a strip of thin polished 

metal or tin plate, and bend it into a ourve; now 

let it rest on a sheet of white paper, with rays of 

the sun reflected from the concave surface on to 

the paper; caustic curves will be seen on the 

paper, as represented in Fig. 30. This defect 

unfits apherios] mirrors for many purposes, where 
parabolic mirrora have to be employed instead. 
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SPANISH.—VI. 
{Continued from p. 172.] 


VOCABULARY. 
Abogado, lawyer, it is Nunca, never. 
barrister. Es preciso, | neces: Ojnld O | that? 
Ahora, now. * ) oury. ld that ! 
Barato, cheap. Feliz, fortunate, Pequetia, little, 
ores aa pun- mate : small, 
‘ Fiel, faithfal. Pretende (he) pre- 

Creado, created, Frugal, frugal, tends. 
Créo, J believe. Inpradente, impru- Probable, probable, 
Diligente, diligent. dent Prudente, prudent. 
Econdmico, econo- Jos en, young, Puere (he) oan, (he) 
mical, Lindo, pretty. 
had eed ae cpa oi ie puntos, punctual 
En 0, lp lig neg uiero, I wish. 

ais gent Soldado, soldier. 


MODEL SENTENCES. 


Madrid era pequefia, pero Ne créo que tu séas mas dili- 
ahora es grande, Madrul was poate que yo, I do not be- 
amall, but now vs large. teve eae is art more dilt. 

Es posible que V. no séa pre- gent tha 
miado, tt ts possible that you Pedro ae eel: Peter will 
may not be rewarded, be a lawyer. 

Si yo fuese rico, no seria so- Siendo como V. es tan negli- 
berbio, if 1 were rich, I rebel qquien le dara & V. 
should nut be proud. ibros? being so negligent as 

yea ae who will give you 


EXERCISE 23. 


Translate into English :— 

1. Soy hijo del juez. 2. Td eres j6éven. 38. ?Soy 
yorico? 4. VV.sonjévenes. 5, Pedro es robusto. 
6. Este libro es de Maria. 7. Estos tenedores son 
de plata. 8. V. es Espafiol. 9. VV. son Alemanes. 
10. Somos Espafioles. 11. Sois Inglesas. 12. Son 
Ingleses. 13. Soy Aleman. 14. Es médico. 16. 
Mis hermanos eran sombrcreros, pero ahora son 
carpinteros. 16. Eras pintor. 17. Yo era abogado. 
18, Eran soldados. 19. Eramos zapateros. 20. VV. 
eran libreros, 21. Ella no era una hermosura, 22. 
y No era yo mas robusto que é1? 23. 1 Eran aboga- 
dos? 24. Erais impresores. 25. El hombre fué 
creado. 26. Fuimos castigados. 27. Fuiste casti- 
gado. 28 VV. fueron premiados. 29. Fuisteis 
castigados. 30. 2; Fuf premiado? 31. Fui jéven. 
32. He sido desgruciado. 33. Has sido premiado. 
34. Hemos sido castigados. 35. Habeis sido fieles. 
36. El abogado ha sido desgraciado. 37. He sido 
feliz. 38. Mi hermana habia sido imprudente. 89. 
Yo habia sido castigado. 40. VV. habian sido im- 
pradentes. 41. Seraén premiados. 42. Mis hermanos 
serfn abogados. 43. Maria ser4 una hermosura. 
44. Ser6 médico. 45. Seréis soldados. 46. VV. 
sera4n premiados. 47. El vino ser& barato este afio. 
48. No séran premiados segun sus obras. 49. 86 
bueno. 50. Sed puntuales. 51. SeAmos buenos y 
sfbios. 52. Séan las criadas castigadas. 53. Séan 
VV. felices. 54. Séan los impfos castigados. 56. 
Séa el impresor premiado. 56. Quiero que mis 
amigos sean buenos. 57. Quiero gne seas feliz. 
58. Es posible que no seas pobre. 59. Es (it fs) 
posible que Juan no sea castigado. 


SPANISH. 


EXEBROISE 74. 


Translate into Spanish :-— 

1. I am a soldier. 2. Thou art a lawyer. 3. 
They are young. 4. He is diligent. 5. Ye are 
negligent. 6. She is small and pretty. 7. You 
(VV) are prudent. 8. Am I imprudent? 9. The 
spoon is of gold. 10. The ladies are Frenchwomen 
ll. You (¥.) are a Spaniard. 12. Ye are Eng- 
lishwomen. 13. We are Germans. 14. I am an 
Englishman. 15. She is a Spanish woman. 16. They 
are shoemakers. 17. Peter was an innkeeper. 18. 
Thy father was a baker and now is a bookseller. 
19. Thou wast a physician. 20. We were shoc- 
makers. 21. Ye were lawyers. 22. You (J’.) were 
a judge. 23. They were printers, but now are 
carpenters. 24. Were‘ not? my! sisters? as culpable 
asshe? 25. 1 wasa gencral. 26. 1 was punished 
27. This letter was written for my mother. 28 
We were punished. 29. They were rewarded. 30. 
My mother has been unfortunate. 31. Thou hast 
been rewarded. 32. They have been faithful. 33 
1 have been punished. 34. She has been beautiful 
35. You ( VV.) have been rewarded. 36. You (3°) 
have been faithful. 37. We had been imprudent. 
38. You (V.) had been rewarded. 39. Ye had been 
punished. 40. John will be a soldier. 41. You 
CVV.) will be rewarded. 42. Thou wilt be punished. 
43. Peter will be richer than John, but John will 
be leas ignorant than Peter. 44 Flour will be 
cheap. 45. Never wilt thou be a judge 46. Will? 
the! male servants? be rewarded? 47. The good 
shall be rewarded. 48 Be ye faithful. 49. Be 
thou punctual. 50. May John be as faithful as 
Peter. 51. May you (VV) be very fortunate. 52. 
I wish that (que) John may be rewarded. 53 1 
wish that you (}.) may be economical. 54. It is 
very probable that ye may never be rich. 55. It 
‘was necessary that they should be punctual. 56 
It was necessary that we should not be negligent 
57. Would not this bookseller be the better of the 
two? 58. If I were (should be) rich, I would be 
economical. 59. I do not believe that the physi- 
cian’s mother has (may hare) ever (jamds) been 
pretty. 60. Othat I had (should hare) been frugal! 
61. I wish to be prudent. 62. He who is a bad son 
cannot be a good father. 63. He pretends not to 
have been deceived. 64. Being so (tan) imprudent 
as thou art, who will give thee money? 65. O 
that thon hadst (shouldst hare) been prudent ! 


CONJUGATION OF ESTAR, TO BE. 


INFINITIVE MOOD. 
GIMPLE TENBES. COMPOUND TENEBS. 


Presont.—Estar, to be. Past.—BHaber estédo, to hare 
Gerund. — y ay 
Past ~ Estado, been. “ae, having been. ° 


Sing. 


Plaur. 


Ning. 


Flur. 


Song. 


Plur 


Sing. 


Plin 


Sing. 


Flur, 


Sing 


Plur. 


INDICATIVE MOOD. 


% 


Ratéy, J am. 
Estas 


Euta. 

V. euta. 
Estamos. 
Eatais., 
Kstan. 

VV estan. 


Imperfect 
Eataba, / wus. 
Eatabas, 
Eataba. 
¥. entaba. 
Estabamus, 
Estabnais. 
Estéhan. 

VV. Hataban 
Perfect Definite 

Estuve, 7 was 

Estut fate 

Fatuvo. 

V. extiivo 
Katuvimos 

Katuvinsteis 
Eatustéron. 

VV. estuvieron 


First Future. 
ere I shall 01 woll 


eae 
Estara. 

V. eutard, 
Estarémos. 
Ratart ia. 
Fstarin. 

VV. estaran. 


Sing. 


Plur. 


Siag. 


Pler. 


Seng. 


Flur 


Sing. 


Plar. 


Perfeel Indefintis. 

He estddo, f have bom. 
Has estado, 

Ha eatado. 


First Pluperfeet. 
Habia ostatlo, J had been. 
Habian ostaédo, 

Halia eatado. 
V. habia estado. 
Hablamos estado, 
Hablais eat&lo. 

Habian eutado, 
VV. hablan estado, 


Seoond Pluperfeet. 

Hube estado, / had been. 
Hulbiate eatado. 

Hubo estado, 

V, hibo eatddo, 
Hubimos estado. 
Hubisteis estado. 
Hubidron estado. 

VV. bubiéron estado. 


Second Future, 
Habré estado, J shall or 
will have been. 
Habras estado. 
Habra catddo. 
V habrdé estado, 
Habrémos estado. 
Habréis estado, 
Habran estado. 
VV. habrin 


IMPERATIVE MOOD. 
Exté, let me be, or may I be. 


Esta, be thou, 


No estén, be not. 
até, let him be, or may he be, 


Ente V., bv vow. 


Estémos, let us be, or may we be. 
Katud, be you or ye 
Nu esteis, be not. 

Katén, let them be, or may they be. 
Ketén VV., be you. 


SUBJUNCTIVE MOOD. 


Present, 
Esté, J may Ue 


VY. estén. 


Imperfect, 
Eatuviéra, estarfa, eatu- 
vitae, | would, sheuld, 
might be. 


Eatuviéras, estarias, en- 
tuviéses. 
oe: estaria, estu- 


Vv. Reapers estaria, 
eatu vices 

Estuviéramos, estaria- 
moa, estaviésemos, 


ggtendectol ostariais, 
Estuviéran, estarian, en 
vidnen 


ta’ eo 
VV, estuviéran,cetarian 
estuvieen. | 


Sing. 


Plar 


Sing. 


Plur. 


Perfeet Indefintts, 
ayes cutada, I] may have 


Hayas estado, 
Hs a estado, 
aya estédo. 
Hives es 
Hayais estado, 
Hayan estado. 
VV. héyan 


Pluperfect. 


Hubéras habries, ha- 


éaes entddo. 
Helier, habria, he 


rend a 
Habiéraia, babriais, bu- 
bidesia eatddo, 
gov ecksel habriaa, hw- 
VV. ba hatorian, 
hubiéeen 
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First Future. Seoond Future. 
8 ier [ should § Bi hubiére fia ooth, yl 
ing, Si sn e¢, ing. pale. 
pee Bt hubiere aries 
rié Bi hs estado 
at Vv. maaeiere: i V. hubiére estado. 
Plur. & estaviéremoa Plar, Si hubi¢remos estado. 
Mi catuviéreis, Bi hubiéreis estado. 
Ni estuviéren. 8i hubiéren eatddo. 


i VV. eatuviéren, 8i VV. bubiéren estado. 


The different persons of the verb estar are gener- 
ally rendered in English the same as those of the 
verb ser; but in Spanish these verbs are not emm- 
ployed indiscriminately, the one for the other. Ser 
is used to affirm what a person or thing is naturally 
(or by nature), as well as habitual qualities, or per- 
manent or characteristio properties of an object. 
Estar is used to affirm how anything exists at any 
period of time, or where anything exists. Thus the 
sentences, la donocella es amable, and la doncelila 
esté amadle, would each be rendered in English by 
“the maid is amiable”; but in Spanish the former 
means ‘the maid is amiable” naturally or perman- 
ently, i.e. of an amiable disposition; the latter 
means “the maid is amiable” for the time being, 
though her disposition may be far from being 
amiable. “Mary is in the country” is rendered 
Maria estd en el campo, since estar (and not ser) 
is used to affirm where a thing is. Juan ca bueno 
means “John is good,” affirming what John is; 
Juan estd bueno means “ John is well,” i.e., in good 
health, affirming how John is. 


VOCABULARY. 

Agro sour, Donde ? where ? Luego, soon, inuine- 
there. ict nefor T., Mr. T. dintely. 

Aqui, here. Knfadado, ungry. Média, anek 
Bueno, well, Enfertnizo, sickly. Mesa, tadve. 
Caliente, warn, Enfermo, sick, es Stal busy, or 
sar tie country, En casa, at ho) 

ee oes writ Fonie | heavy, 
Gaon de: weary, en Plomo, lead. 

tired. Fonda, Aotel. Presente present. 

Clone Blind, Seda, sil 


Inglaterra, Kug- 
d Bobre, upon, 
Siempre, always. 


and, 
La eefiora T., Afrs. 

T. Triste, sad, sorruw- 
re eee T., Miss = ful. 


4 Como? how ? 

Con, with. 

Contento, contented, 
eased 


é uanto? how 
much ? 


MODEL SENTENCES. 

4 Como estas V.? Estoy muy ; Donde esta mi libro? Aqui 
dneno. How are you? TJ exta. Where is my book? 
am very well. dere t ti. 

EXERCISE 25. 

Translate into Engliah :— 

1, El Frances esta en la ciudad. 2. Estoy en la 
calle. 93. Extén contentos. 4. Estéis enfadados. 
&. Eet& ooupado. 6. Estas en tu casa. 7. Los 
abogados estén en la fonda. 8. ; Estdis cansados? 
9. No estamos cansados. 10. ; Dénde est& la 
fonda? 11. Aqui estd. 12. 3 Dénde esté mi som- 
brero? 13. Est& sobre la mesa. 14. , Esté el 
sefor B. en casa? 15. Esta en casa. 16. ; Estén 
VV. buenos? 17. Estamos buenos. 18. Diego esté 
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enel campo. 19. Estaba enfermo. 20. Yo estaba 
contento. 21. Estébamos presentes. 22. Estabarr 
cansados. 28. Estabas enfermo. 24. ; No estaba 
V. en el] campo? 26. ; Estuvisteis allf muchos 
ahos? 26. 1 Estuvieron tristes? 27. 1 Estuvo V. 
mucho* tiempo con el juez? 28. ; Cuanto tiempo f 
has estadoen Inglaterra? 29. Nunca hemos estado 
en Inglaterra. 80. He estado muy enfermo. 31. 
Juan estar4é en su casa. 82, Estarfn con V. luego. 
33. Estarés presente. 34. Estaré con VV. luego. 
35. Estemos contentos. 386. Estén presentes. 37. 
Esté el &gua caliente. 38. Es posible "que estéis 
presentes. 39. S{ Joan estuviese presente, Maria 
estuviera contenta. 40. ; Ojala no hubiese yo es- 
tado enfermo ! 


EXERCISE 26. 

Translate into Spanish :— 

1. We are sad. 2. Ye are angry. 3. He is busy. 
4. The water is warm. 5. My father is in the 
city. 6. The printer is always occupied. 7. Thon 
art? always! busy. 8. Where is John’s book? 9. 
Here it is. 10. Where are my spoons, knives, and 
forks? 11. Here they are. 12. How are you? 
(how is your worship?) 13. 1 am well. 14. How 
is Mrs. B.? 15. She is well. 16. How is Miss B.? 
17. She is not very well. 18. Are you (V.) tired? 
19. Iam not tired. 20. Is Peter in Madrid? 21. 
No, sir, he is in England. 22. The book is upon the 
table. 23. Mrs. B. was busy. 24. You (VV.) were 
present. 25. Ye were present. 26. Was not my 
father in the city? 27. We were in the street. 
28. Thou wast with thy friend. 29. I was (perf. 
def.) sad two years. 30. Wast thou there? 3). 
Was he there? 32. I have never been in England. 
33. We had been very sick. 34. I shall be busy. 335. 
We shall be in our houses. 36. Ye will be pre- 
sent. 37. Peter will be with us immediately. 38. 
Be ye contented. 39. May he be contented. 40. 
It is possible that Peter may be in his house. 
41. It is probable that the lawyers may be tired. 
42. O that you (V.) had (might have) been present! 
43. The® judge‘ being? ill®, gave his money to his 
Bons. 

The student can proceed to write and re-write 
all the parts of the verb estar, continuing the 
practice till he has committed it to memory, and 
afterwards translate the following exercise on ser 
and estar. 


EXERCISE 27. 
Translate into Spanish :— 
1. Thou art proud. 2 Thow art angry. 3. 
Death is terrible. 4. We are in the street. 5. My 


* Mucho tiempo, much time, equivalent to long time or a 
great while in English. 


¢ Cwanto Nempo, how muoh time, meaning Aow long. 
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father is very rich. 6. My mother is very sorrow- 


ful. 7. Lead is heavy. 8. The milk is sour. 9. I 
am a German. 10. We are improdent. 11. We 
are ill. 12. Sheisold. 13. She is contented. 14. 


My mother is blind. 15. My daughter is blind with 
(de) anger (ira). 16. Mary is beautiful. 17. Lucy 
is busy. 18. John is good. 19. John is well. 2. 
The spoon is of gold. 21. The spoon is upon the 
table. 22. The stockings are of silk. 23. The 
stockings are in the street. 24. The book is for 
Mary. 25. The book is in the hotel. 26. Here are 
the stockings. 27 My motheris sickly. 28. My 
mother is sick. 29. The buttons are silver. 30. 
They are writing. 31. Sugar is sweet. 32. They 
nre wise. 33. They are sorrowful. J4. Where is 
my hat? 35. Here it is. 


CONJUGATION OF TENER,* to have. 
INFINITIVE MOOD. 
SIMPLE TENSES. COMPOUND TENSES. 
Present.—Tenér, to have. Pee aber tenido, to have 


Present Gerund. — Teméndo, 
having Past (erund.—Habiéndo ten. 


lust Participle. —Tenulo, had. do, having had. 
INDICATIVE MOOD. 


Present. Perfect Indefinite 

Siig. Téngo, I have. Sing He tenido, I have had. 
Tiénes. Haa tenido 
Tiéne Ha tenido. 

Vv. tiéne V ha tenido 

Mur. Tenémos Play Hémoa tenido. 
Tenéis Habéeis tenido. 
Tiénen Han tenido 
VV. tiénen VV. han teuido 

Imperfect. First Pluperfect 

Sing. Tenia, I had Siuq Habia tenido, | had had 
Tentas. Habias tenido. 

Tenia Habia tenido. 
V. tenia. V. habta tenido 

Mur. Teniamos. Piunr Habiamos tenido 
Teniais. Habiais tenido 
Tenian. Habian tenido 
VV tenian. VV habian tenido 

Perfect: Definite. Second Pluperfect. 

Sing. Tuve, I had. Sing Habe tenido, J had had. 
Tuviste. Habiste tenido. 

Tuvo. Huabo tenido 
V. tivo V hubo tenido. 

Plur. Tuvimoa. Pler Hubimos tenidn 
Tuvisteis. Hubisteia tenido 
Tuviéron. Huhieron tendo. 

VV. tuviéron. VV hubiéron tendo. a 
First Puture. Second Future. 
fing. Tendré, I shall or till Sing Habré tenido, J shall or 
Aare. will have had. 
Tendras. Habras tenido. 
Tendra. Habra tenido. 
V. tendra. V. habra tenido 

flur. Teadrémos. Phir. Habrémos ten{do. 

Tendréis. Habréis tenido. 
Habraa tenfido 


VV. habran tenido. 


IMPERATIVE MOOD. 


Sing. ie arte det wey hare. or may I have, 
en 
No cdngas hse have act. 


* Tenér is seldom used as an suxiliary verb, and hater in 
eeldom used an a transitive verb. Thus, a ‘hare money ” 
would be tengo dinero; and ‘I have spoken,” he hablado, 


Tendran. 
VV. tendran. 
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Present. Perfoet Iadefintte. 
Sing. Ténga, J may hare, Sing. Haya tenido, I may Aave 
Téngas. Hayasa tenido, 
Tén, tenido. 
V. tenga. Le tenido 
Plur, Tengamos. Piur. Hiyamos tenido, 
Tenghia. Hayais tenido. 
Téngan Hayan tenfdo. 
VV. téngan. vv. oe tenido, 
Imperfect. 
Seng. Slog. H or oe 


Tuviéra, tendria, or tu 
viewe, | toould, should, 


oie 


or might hare. should, or i. ‘or hee we 

Tuviéraa, tendrias, or Hobléras, habrisa, 
tuvidses. hublévea tenido. 

Tuviéra, tendria, or tu Hubiéra, habria, or ha- 
vidse. idee tenido, 

V. tusiera, tendria, or VV hubléra, habria, or 
tuvidse. hubiése tenido. 

Plur, Tuviéramos,tendriamos, Ilur. Hubiéramas, habria- 

or tuviéseios. moe or hubiéwenive 


Tuviérais, tendriais, or Hubiérais, habriats, or 


tuvienois hubliéseis tenido. 
Tuviéran, tendrian, or Fiubiéran, habrian, or 
tuviesen. hubiésen tenido, 
VV tuvieran, tendrian, VV hubiéran, habrian, 
or tuviesen or hubiéeen ‘tenfdo. 
First Future Second Future. 
Sing Si tuviére, UY J shondd Sing. Bi hublére tenido, J 
have. should have had. 
Bi tuviéres. Si hnbiéres ten{fdo, 
Si tuviére Si hublére tenido. 
Si V tuviere 8 V. hubiére tenido. 
Plur. Bi tuviéremos. Plur Si hubiéremos ten{do, 
Si tus iéreia Si hubléreis tenido. 
Si tuvidren i hubléren tenido. 
Si VV. tuviéren. 8i VV. Lubiéran tenido. 
VOCABULARY. 
Accite, off. Frio, cold, coldness. Paciencia, patience. 
Ayer, poe: Hierro, tron. Pera, pear. 
Bota, boot. Mangzana, apple. Silla, chair. 
Calentura, ferer. Marmol, marble. , SouN, 
Calor, heat. Memoria, memory. Stuceso, eucorss. 
Es eatrafio, t/ {fs Miel, honey. Temor, fear. 
strange. uez, nut. ergtienza, shame. 


MODEL SENTENCES. 
Esa muger no tiene vergiienza, Juan tiene calor, John has heat 
that woman has not shame _(i.e., John {a hot). 

(i.e., ts not ushamed). Tenga Pedro dinero, let Peter 

Aave money. 
EXERCISE 28. 

Translate into English :— 

1. yTiene V manzanas? 2. Tengo manganas. 8. 
VV. tienen sillas. 4. Tenemos calor. 6. Tienen 
vergiienza. 6. .Tengo yo vergiienta? 7. Tienes 
vergiienza. 8. 1 Quienes tienen peras? 9. Mis her- 
manos tienen hierro. 10. Tenemos tenedores. 11. 
Tienes cuchillos. 12. 1 Que especie de azdcar tiene 
elaldeano? 13. Ella no tiene marido. 14. Tene- 
mos una casa. 15. } Tenemos mesas? 16. j Tienes 
candeleros? 17. La rosa tiene espinas. 18. V. 
tiene memoria. 19. ;Tienen VV. sopa? 20. Tenemos 


eo 
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suceso. 21. El médico tenia conflanaa en la 
Bapafiola. 22. Ella no tenia ldmpara. 23. Yo tenia 
una rosa. 24. Tenian dinero. 25. V. tenia una 
média. 26. Teniais plata. 27. Tenias oro. 28. 
Ella tenia prudencia. 29. , Tenia yo zapatos? 30. 
j No tenian mesas? 3]. Tuvo azdcar ayer. 32. 
Tuve botones ayer. 33. Ella tuvo harina ayer. 34. 
Tuvisteis dinero. 85. Tuvimos lamparas. 36. Tu- 
viste candeleros. 387. No tuvieron espejos. 38. 
j Tuviste una pluma? 39. Tuve una casa. 40. 
Tuvimos medias de seda ayer. 41. Ella ha tenido 
dos maridos. 42. Han tenido muchos cuidados. 
43. Yo no habia tenido sopa. 44. Tendr&n aceite. 
45, V. tendr&é hambre. 46. Tendr&n vergiienza. 
47. Habré tenido dinero. 48. Ten paz con todos 
los hijos del médico. 49. Tengan miel. 50. Ten- 
gamos espejos. 6]. Tenga V. conflanza en 61. 62. 
Es posible que tengas aceite. 53. Quiero que 
Maria tenga dinero. 64. Probable es que tengamos 
algun mérito. 55. Quiero que VV. tengan candele- 
ros. 66. No era estrafio que yo tuviese dinero. 57. 
Bra preciso que no tuviésemos azicar. 58. Juan 
tendria un tenedor. 69. ;Ojal4é yo no hubiera 
tenido estas lAmparas! 60. Si yo tuviere paciencia, 
tendré auceso. 
ExencisE 29. 

Translate into Spanish :— 

1. They have pears. 2. We have pens. 3. She 
is hungry. 4. I am thirsty. 5. 1 am afraid. 6. 
We are cold. 7. Ye have a lamp. 8. Who has 
nuts? 9. Ye have looking-glasses. 10. What sort 
of buttons have you(V.)? 11. Have we marble? 
12. I have three sons and two daughters. 13. Ye 
have three brothers. 14. Mary has much confid- 
ence in the judge. 15. We were (imperf.) hungry. 
16. You (VV.) had (imperf.) confidence in my 
brother, 17. Had (imperf.) we boots? 18. They 
had butter yesterday. 19. We had a fever yester- 
day. 20. Ye had chairs yesterday. 21. The shoe- 
maker has had much care. 22. 1 have had much 
iron. 23. Thou hast had three daughters. 24. We 
have had two sons. 25. Mary has had a fever. 
26. Ye have had much money. 27. I shall have a 
candlestick. 28. She will have a fork. 29. Thou 
wilt be hot. 30. We shall be thirsty. 31. Have 
ye peace with all men. 82. Let him have pens. 
88. Let them have honey. 34. I wish that my 
mother may have flour. 35, It is probable that 
they may have lamps. 36. I wish that I may have 
silk stockings. 87. It is possible that ye may be 
hungry. 88, It was (era) not strange that they 
should bave pears. 39. It was strange that you 
(¥.) should have oil. 40. If thou shouldst have 
boote, I would have shoes. 41. I do not believe 
that Peter has (say, way Aave) had butter. 42, Oh 
that they had not had those books! 43. If my 


NEW POPULAR EDUCATOR. 


sons have (say, shall have) patience, they will have 
success. 

The student can now write all the persons of the 
tenses of the verb tenér,as he has been already 
directed with regard to previous verbs. 


COMPARATIVE ANATOMY.—VIIL 
[Continued from p. 198.) 
ARACHNIDA (continued). 

THE mandibles spring from under the truncated 
front of the shield, and are directed down- 
wards. They have two joints, the thick descend- 
ing basal piece having attached to the outer 
part of its end a hooked claw, which works ona 
joint, so that the point of it can play from the 
side towards its fellow on the other side. When 
the claw is completely flexed, it lies in a groove 
which runs along the far edge of the rear joint. 
This groove has its two walls generally armed 
with points or teeth. The maxillm, or under-jaws, 
consist of two plates, the inner edges of which can 
be approximated or removed from one another, 
Their edges and upper surfaces are often studded 
with small spines. From the base and outside of 
these plates arise the long-jointed palps, which in 
the female end in claws like the legs. In the 
male a very complex organ is found, which can be 
doubled up into a rounded fist, and by this the 
adult male can be readily distinguished from the 
female. The lower lip, or labrum, is of various 
shapes, but usually quadrate. The legs are seven- 
jointed. The first joint is called the coxa, or 
haunch; the second, the trochanter; the third, 
the femur. These last two form the thigh, and to 
this point the legs are like those of insects. The 
tibia, or shank, which is whole in the insect, is in 
spiders of two pieces; while the foot, instead of 
being in five small bead-like joints, is of two 
pieces only, and they are of the same thickness as 
the joints which precede them. The last joint has 
two, three, or more movable curved claws which 
are often toothed like a comb. On the under side 
of both joints there are sometimes found pads, 
hairs, or spines, which can be opposed to the claws, 
and so form an effective hand for weaving. 

The abdomen is a globular or oval bag. It often 
overhangs the thorax in front. Its walls are very 
flexible and elastic, as is necessary, in that at 
certain seasons it is distended with eggs. It 
contains the major part of the fat and liver masses, 
the organs of generation, and the web-secreting 
glands. It is attached to the front segment by a 
very narrow stalk. Through this thin stalk, however, 
prolongations of almost all the organs of the body 
are Sarried. Thus the alimentary canal and the 
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smal] hinder continuation of the nervous cord pass 
from the cephalo-thorax to the abdomen, and the 
blood-system is continued forward from the latter 
to the former. If the spider be placed on its back, 
two plates, with a slit on the inner side of each of 
them, will be seen. These plates cover the breathing 
cavities. Between them is the opening of the 
generative organs. The anus is at the extreme 
end of the abdomen, and immediately below it 
are the palp-like jointed protuberances through 
which the silk of the web is forced or drawn. 
These are in three or four pairs, and they are per- 
forated at the ends with many small ‘pores, to a 
number estimated at 1,000. We trust the reader 
has now a pretty clear idea of the outer form of 
the spider; and he cannot do better than verify the 
description by catching a spider, killing it in hot 
water, and then examining it with a Coddington lens. 

We proceed to describe the internal organs in 
detail. The mouth, situated between the jaws, 
leads to a throat which runs a short way backward, 
then bends sharply upward, and then again back- 
ward, in a horizontal position. From the outside 
of this last-named flexible horizontal portion, 
which opens into a globular stomach behind, 
muscles run to the inner wall of the shield, and 
thus provide the means of sucking up juices. The 
lower oval and depressed portion of the stomach 
sends from each of its sides five tubes, which bend 
upwards, and then enter an annular second stomach, 
which is situated above the other. A solid mass 
lies between the stomachs, and to this a muscle 
is attached, which passes through the central hole 
of the upper ring-like portion, to be attached to 
the dorsal shield above. This muscle not only 
suspends the stomach, but, by contracting and 
relaxing, causes the lower sac to work like a 
bellows, and so stirs its contents, driving them 
through the side tubes into the upper stomach, 
and this favours the functions of digestion and 
absorption. Almost the whole nutritive process is 
carried on in the stomach, for only a narrow pro- 
longation of it is carried into the abdomen. Just 
before the exit, the intestine dilates into a roundish 
cavity, which is called the cloaca, and receives 
two ducts, one on each side, which are the ex- 
creting organs to remove the nitrogenous products 
of the breaking down of the tissues of the body. 
The ducts, three or four in number on each side, 
which enter the abdominal portion of the alimentary 
canal, proceed from the large masses of fatty 
substance which is collected into a mass of vesicles 
on either side of the bag-like hind segment. This 
arrangement would seem to be necessary on account 
of the precarious nature of the supply of food. 
These creatures, having to lie in wait for, their 
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prey, must be able to play a waiting game; and, 
they manifest, by their flerceness when a stray 
victim falls into their toils, that they appreciate an 
opportunity which may be long before it is repeated. 

The heart lies immediately under the skin of the 
back of the abdomen. It is divided into four 
chambera, placed in a longitudinal series, and 
propels the blood forwards. It is contained ina 
loose membranous investment, which is called the 
pericardium, This is a reservoir for the blood re- 
ceived from the system, and it passes from this 
outer court of the heart into ita four compartmenta, 
through small valvular holes, one to each compart- 
ment. The large veasel given off in front 
into the cephalo-thorax, and there divides into 
three paira of vessela. The top pair goes to the 
eyes and mouth organs, the middle pair to the 
stomach, and the lowest pair to the legs. The 
blood from these is collected again, and flows 
through a long central vessel running along the 
floor of the body right to the spinnereta, giving 
off vessels to the skin and viscera, and aleo sending 
part of its supply of blood to the pulmonary sacs. 
After being distributed through the lungs, the 
blood is collected into a number of vessels which 
run from these along the sides of the body, mount- 
ing upwards, and discharging themselves into the 
pericardium. The lung-bags contain a number of 
fine leaves which lie close together like the leaves 
of a book, and in these the blood is aérated. 

The nervous system in the spider is remarkably 
concentrated. A small double ganglion rests on 
the top of the throat, and sends cords to the eyes 
and jaws. This is connected by two cords, one on 
each side of the throat, to a large nervous star- 
shaped mass, which lies on the floor of the cephalo- 
thorax, and sends nerves to the legs, while from 
its hind part a thicker cord passes into the abdomen, 
and there splits into a number of small nerves 
which go to all parts of the viscera. The 
star-shaped mass represents the whole chain of 
double ganglions, shortened, and compressed into 
one. It will be seen that this arrangement is very 
much like that of the nervous system of the short- 
tailed Crustacea, or crabs. 

The glands of special secretion are of two kinds. 
The poison-glands lie in the cephalo-thorax, one 
on each side of the throat, and in the upper part 
of the mandibles. A duct from each gland passes 
to the point of the fang, and conveys a liquid 
which acta as a rapid poison to insects. 

The silk-secreting organs found in the abdomen 
consist of a great number of tubes, on which rounded 
clusters of follicles are found. These have also 
dilatations in their course, All the tubes end in the 
spinneret, and the substance they secrete is a 
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atioky liquid which is squeezed through the open 
pores at the ends of the external organs. It would 
1 that not only all the threads of each spinneret 
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over foliage, etc., that communicate with tubes in 
which the spider lies concealed. The Linyphiide 
spin horizontal webs, and stand clinging to their 


%. 28.—A. Epaina QUADRATA, A COMMON BRITISH SPIDER. B. UNDER SIDE OF CEPHALO-THORAX OF AGELENA C. FRONT OF 


CREPHALO-THORAX OF WALOKENABRA ACUMINAT\, WITH ITS RYES MOUNTED ON A WATCH TOWER. D D 
BR. Caerwavo-tuorax or MYOALK, AHOWING THE RELATION OF THE NERVOUS AND ALIMENTARY SYSTEMS. 
ov Sucrion or SPIDER, SHOWING ITS BLOOD-VASCULAR SYSTEM. 


I. Boonrion. 


1TTO OF Epeira. 
F. DiaGRaM 


G. Pycnouonium LrrroraLe, H. [xopes (Doo-ricx). 


Ref. va in Figa.—B 1, mandible, or antennary jaw; 2, maxilla; 2, its pelp ; 8, labrum ; 4, breastplate ; 5, origin of legn. 
e@ 


mouth : 6, commencement of stomauh.  F. 


run together, but that all the strands so formed 
from all the spinnerets are united into one cord. 
As the thread is evolved, the spider usually grasps 
io with its two hind feet, which may either con- 
solidate it or draw it out. The sticky secretion of 
the web dries on exposure to the air. 

All the spiders appear to be silk-spinners, but 
they do not all apply their arts to the fabrication 
of snares. Fully one-half of them confine their 
weaving to the construction of cocoons for their 
eggs, or for lining or making tubes and tunnels 
into which they can retreat. Tho little Salticus, 
whioh, dressed in a harlequin suit, courses over 
the upright walls that the hot summer sun shines 
upon, springs on its prey, first securing itself by a 
thread lest it should fall. Those spiders which 
spin snares do 80 according to very different 
methods. The Agelenide spin loose, irregular webs 


in; 2, thoracic ganglion with the cut ends of the norves of the 
1, Four-chambered heart; 2, lung. I. 2, 
pinoer-like palp; 4, 5, 6, 6, legn; 8, comb-like organs on the sternum of the tenth segment 


ga; 8, optic nerves; 4, mandibular nerves; 6, 
mandible; 8, maxilla, with its 


under sides, back downwards. The chief of all 
spinners are the Zpeiride. These spin vertical 
webs whose lines are all in one plane. The outer 
framework of these webs is necessarily irregular, 
because this is determined by the support on which 
it rests, but all within this is beautifully sym- 
metrical. Lines radiating from a common centre 
pass to the cords of the frame, and on these is 
sustained a close-set spiral line, which runs con- 
tinuously from centre to circumference, being 
attached to cach radius as it passes them. These 
lines are very elastic, and will bear a good deal 
of strain. It is a peculiarity of these lines that 
they have on them, at regular intervals, beads of 
viscid matter, which does not dry in the air like 
the silk. A clew runs from the web to the neigh- 
bouring retreat where the spider hides; and this 
would seem to answer the double purpose of 
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informing the spider when the snare is shaken by an 
entangled insect, and of affording it a way whereby 
at once to rush upon its victim. When the insect 
is powerful, the spider will wait till both ends of 
the body are attached to the web, and then, 
striding over it, it will hold the cords of attach- 
ment tense with its wide hind-legs, touch the 
insect with its spinnerets, fix a thread to it, and 
then set it rapidly revolving with its fore legs, until 
the insect is completely enswathed in silk, like a 
mummy. The watch-box of the spider is usually 
under some leaf, but often it constructs a dome of 
silk to protect it from the rain,etc. A most re- 
markable instance of an animal formed for air- 
breathing, all of whose relatives live in air, having 
invaded the water, is found in the Argyroneta 
aquatioa, which makes a dome under water, and 
then carries down air, which it places under its 
diving-bell. 

The scorpion is the type of another group of 
Arachnida. This creature is much more elongated 
than the spider, and its segmentation is very much 
more distinct, the segmentation of the abdomen 
furnishing its distinguishing characteristic. The 
thoracic shield, which is supposed to represent the 
dorsal half, is of eight rings. About the centre of 
this are seen two eves, one on each side, and close 
to the mid-line, while at the front outer angles 
groups of simple eyes are found. All the jaws and 
limbs are supposed to belong to these coalesced 
segments. The succeeding segments of the back 
are as wide as the cephalo-thorax, while the 
remaining six are very narrow, and capable of 
moving on one another by definite joints in an 
up-and-down direction. The last segment has s 
hooked spine with its point directed downwards. 
This is the instrument of attack, and it contains a 
gland from which poison is ejected in the wound 
it makes. Thus the sting, instead of being in the 
antennal jaw at the head end, as in the spider, is 
placed in the very hind-joint of the scorpion. The 
bases of the legs almost obliterate the under 
segments or sterna of the fore part of the body, 
but the succeeding ones are well represented, and 
through four of them the slits which lead into the 
eight lungs are cut. Between the black horny 
back and front pieces -of these segments is a white 
flexible membrane. In the six tail-pieces the top 
and bottom parts are united immovably together. 
The nature of the limbs is best seen in the illustra- 
tion (Fig. 28). The small forceps in front would 
seem to correspond with the mandibles of spiders, 
and the large and long pincers tothe maxillary palps, 
while the four pairs of succeeding legs represent 
the legs of spiders and the hind walking-legs of 
decapod crustaceans. Thus it would appear goat 
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the hind foot-jaws and first pair of walking-legs of 
crustaceans are absent. The stomach in the 
is much simpler than in the spider, and there is 
scarcely any distinction of parts. The heart 
has eight segmenta, and the hind one, not being 
situated farther back than the broad part of the 
body, sends the blood backward by a vessel to the 
tail. Besides the ventral vessel, a sub-ganglionio 
vessel exists, which drives the blood to the lungs. 
The course of the blood may be seen from the 
rough diagram below (Fig. 29). The nervous system 
consists of seven double ganglia besides the brain. 
The mites have a smooth bag-like body, with a 
small head united with it. They breathe through 
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trachesx, whose entrance-orifices are situated on the 
under side of the body. Some, however, have two 
exit-holes for the tracheal system, one on each side 
of the mouth, through which they expel the 
air derived through the other openings. These 
creatures often live on the bodies of other animals. 
The shard beetle has almost always a multitude of 
them clinging to its boly in the grooves between 
the segments of its body underneath. The organs 
of the mouth in these are usually converted into 
sucking snouts, with points directed outwards, so 
as to secure the hold of the creature. 

There are two other orders of very low grade. 
In one of these the body is completely like a worm. 
These are internal parasites. The other order is 
represented by a creature which inhabits the skin- 
follicles of the human face, generally fixing on the 
nose as its habitat. This starts in life with a 
worm-like form, and gradually shortens into a mite- 
like animal. The orders are defined as follows :— 

1. Pantopoda.—Arachnida, with the cephalo- 
thorax segmented into four pieces ; a rudimentary 
abdomen, and long many-jointed legs; without 
true organs of respiration. 

2. Linguatulina.—Wormlike Arachnida, having 
the habits of intestinal worms ; with sexes distinct, 
and no apparent organs of respiration. 
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8. Tardigrada—Hermaphrodite Arachnida, with 
#tumpy legs, and without organs of respiration. 

4, Acarina.—Arachnida, with biting or sucking 
mouths; an unjointed abdomen united to the 
cephalo-thorax ; second feeler-jaws foot-shaped ; 
with a tracheal system. 

5, Araneina.— Arachnida, with biting jaws, 
stalked unsegmented abdomen; second pair of 
feeler-jaws shaped like feet, and with combined 
lungs and trachew, 

6. Arthrogastra,—Arachnida, with a distinctly 
jointed abdomen, breathing by lungs. 


MYRIOPODA. 

The Myriopoda, or Centipedes, are forms with 
elongated bodies on which there are a number of 
appendages similar in character to one another. In 
front of the head there is one pair of feelers, and 
three pairs of feet are modified to form foot-jaws. 
One of the orders of the class is remarkable for 
having two pairs of appendages on all but the 
more anterior segments of the body. They are 
known as the Chilognatha, and Julus may be 
cited as an example. 

The other order has the Scolopendra for its type. 
The transverse section of this animal is of oblong 
form, and exhibits a flattened structure; the broad 
horny back and belly plates are joined to one 
another on each side by leathery side-pieces, on 
which the limbs are set, and the breathing-holes 
open. The jaws of this creature are most for- 
midable, and a poison-bag within the body sends a 
very noxious secretion by a duct to the end of the 
fang. These creatures are carnivorous, and rapid 
in their movements, and their generative organs 
open at the end of the body, being in this 
respect, as in all others, more like the insects 
than the Julid@. Peripatus is still more worm- 
like than any Myriopod. The limbs are only im- 
perfectly jointed, the traches are much simpler 
and shorter, and the renal organs are of the annulate 
type. It has a wide geographical distribution, 
being found in the West Indies, the more northern 
parte of South America, South Africa, Queensland, 
and New Zealand. This wide distribution, added 
to its anatomical characters, indicates that it is a 
very ancient form, and it has been made the repre- 


sentative of a special group—the Protracheata, or 
ancestors of Arthropods with trachem. 


INSECTA. 

In Insecta, as in Crustacea or Arachnida, there 
are forms whose simplicity of organism and general 
inferiority of structure make the comparison of 
them with the highest members of the other groups, 
with any idea of rivalry, absurd. Each class, too, 
Culminates in organisms whoee varied parts and 
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elaborateness of detail seem to place them at an 
elevation beyond which it seems impossible fo 
mount. In many respects, as in their respiratory 
and circulatory systems, the spiders seem to show 
an advance upon the Insecta; while their larger 
size and the greater complexity of their nutritive 
organs claim for the Crustaceans a certain kind of 
superiority for them; but we find in the class 
Insecta the greatest development of those peculiar 
excellences for Which the whole articulate branch 
is noted. The great characteristic of the Articu- 
lates is their external skeleton, and the adaptation 
of this to the purposes of locomotion is, so to speak, 
the aim of this sub-kingdom. Other organs and 
systems of organs are elaborated in an unsteady 
and fluctuating manner, sometimes appearing to be 
degraded, or altogether altering their type, as we 
proceed from one order to another; but the per- 
fection of the external investment, and its better 
adaptation to the most efficient kind of locomotion, 
is seen in every upward step we make in our classi- 
fication. And it is in the class Insecta we find 
such marvellous finish and efficiency in this part 
of the organism as to fill not only the naturalist, 
but even the casual observer, with wonder. The 
strength and beauty of the elegant body and 
sculptured limbs—the delicacy and yet the power 
of the wings—the splendour of the colours, and 
elaborateness of pattern, whether expressed in 
these gorgeous hues, or markings and chasings— 
are all so exquisite that the class is a general 
favourite with all. As if to exhibit how unlimited 
may be the variety while the ground-plan is the 
same, we find a greater number of species in this 
class than in all the rest put together. One order 
of insects, the Coleoptera, has not less than 80,000 
different kinds known to, and already described by, 
naturalists, and yet so imperfectly has the search 
for these hiding and burrowing insects been carried 
out that it would not be a matter of surprise if a 
few years should double the number of known 
species. 

The reader must have seen insects so often that 
it seems superfluous to describe their general form 
and constant peculiarities ; yet we are so often 
accustomed to see without examining, and to 
examine without noting, that perhaps the fact that 
a fly or a gnat has six legs may be new to some 
persons who have been plagued by these creatures 
all their summers. The body, then, of a typical 
insect in its final and perfect state consists of three 
well-defined divisions, called (beginning from the 
front) the head, the thorax (chest), and abdomen. 
So deep is the notch which divides them from one 
nnother, and so small is the stalk or connection 
which unites them in bees and flies, that the 
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divisions of the bodies of these insects cannot have 
escaped notice. In beetles and butterflies, the 
divisions, though not quite so marked, are evident 


—_ ee 


[4 
iv 


, an} 
ap |. 
ae 
ae 
a 


al 





are almost constantly present, but their form is so 
modified in different insects that no general de- 
scription can be given of them. Usually they are 
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enough, but in such insects as crickets and plant- 
bugs they are traced with some difficulty. To the 
head is deputed the faculty of sensation and pre- 
hension ; to the thorax the office of locomotion; 
while almost all the functions of organic life, such 
as digestion and reproduction, are delegated to the 
abdomen. The head is variously shaped, commonly 
resembling a disc, and presenting a flattened but 
still convex surface forwards, on the expanse of 
which are situated two antenns or feelers. These 


ti i alent # ay hed ieeeeel NS So avaten 4 th 9 
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jointed, but the number of the joints, their relation, 
size, and shape, and all connected with them, are 
so different in different families, that they often 
form an important means of distinguishing one 
family from the other. The mouth opens on the 
bottom part of the edge of the disc, while the large 
complex eyes cover the lateral edges, and extend 
often both in front and to the middle line at the 
top of the head. The organs which, standing 
round the mouth, minister to all the accessory 
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functions of gaining and swallowing food, have, 
though very diverse in shape, been harmonised by 
the labours of entomologists so as to represent one 
plan. There is in front the labrum, or upper lip, 
then two pairs of jaws, one pair behind the other, 
but each single jaw playing from the side to meet 
ita fellow in the mid-line. Behind these is the 
under lip, which is sometimes very complex, being 
split into three or five divisions. When the mouth 
organs are spoken of as lips and lateral jaws, it 
must be remembered that these organs are so much 
modified that in some insects the terms seem 
hardly applicable. Thus, a reference to the illus- 
tration of the head of that insect which is found 
too commonly in our metropolis will show that the 
four jaws, though springing from separate roots, 
are united to form a single style-like puncturing 
apparatus, and this is enclosed in the lower lip, 
which is a tube through which juices are sucked. 

The head is so consolidated that it would at first 
sight suggest the idea that it consists of but one 
ring, corresponding with one annulus of a worm, 
nnd some have thought that this was really the 
case. There are, at least, three segments in the 
head of an insect, and the appendages which cor- 
respond to these may be easily enough seen in such 
a form as the familiar cockroach. 

The first pair of appendages work from side to 
side and over the simple-toothed mandibles; on 
these follow the first pair of magille, which consist 
of a number of separate pieces. The next, or 
second pair of maaille, have their basal parts fixed 
in the middle line to form the labrum, or lower 
lip, of most entomological writers. 

The thorax, although it forms a more or less 
globular or cubical box, which lodges the muscles 
which ply the legs and wings, plainly consists of 
three rings or segments. This is apparent, not only 
on account of the number of appendages, but also, 
on examination, the plates of which it is composed 
show the lines of junction by sutures on the out- 
side; while on the inside the edges of these are 
doubled in so as to form ridges, to which the 
muscles are attached. To the first segment, or 
prothorax, are attached a pair of legs. They spring 
from below, and are extended outwards. The 
second seginent, or meacthorax, has a pair of legs 
below, and generally a pair of wings, springing 
from the back. The hind segment, or metathorax, 
has the same limbs ns the preceding one. The legs 
are all jointed, the joints being of beautifal struc- 
ture. The limb starts from a movable plate wedged 
in between the fixed plates of the body; this is 
called the coxa. Then comes a small joint which 
assists in allowing the limb to be rotated, and is 
called the trochanter. Beyond this is the femur, 
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and to its end is attached, by a joint which only 
permits of an up-and-down movement, the usually 
long serrated or spined tibia. A string of five 
beaded joints forms the foot, the last of which is 
furnished with two curved hooks to lay hold on the 
minute roughnesses in the surface over which the 
insect crawls. Besides the claws, there are often 
two or three cushions of stiff hairs, which, aided by 
a sticky secretion, are very good sustainers of the 
light and strong creatures when they walk on the 
ceiling of aroom. This description applies to the 
limb when most developed, as there is a vast 
variety in the composition of the limbs of insects. 
The legs are used not only for walking, but also for 
cleaning the body, the antennx, and the wings. 
They are sometimes furnished with curious brushes 
and combs for effecting this purpose. The use 
which the working bee makes of its hind legs— 
namely, to store lumps of wax upon them, and so 
to carry a supply of this substance to its hive—will 
also occur to all bee-keepers. 


GERMAN.—XL. 
(Continued from p. 188.} 
THE ADVERBS (continued). 

(4) ADVERBS FORMED FROM VERBS. 
ADVERBS are formed from verbs by suffixing to 
the radical part the termination -Itd. Al] adverbs 
so formed, however, are equally employed as ad- 
jectives, thus :— 

Wlaublid (from glaub+en, to believe), credibly. 
Sterblich (from fierb+en, to die), mortally. 
Klaglia (from flag+en, to lament), lamentably. 
Merkle (from metf + en, to note, perceive), per- 
ceptibly. 
(5) ADVERBS FORMED BY COMPOSITION. 

Besides the classes given above, a numerous list 
of adverbs in German is produced by the union of 
various parts of speech. Thus, the word MBeife 
(mode, manner), combined with nouns, forms a class 
of adverbs employed chiefly in specifying things 
individually or separately ; thus, forictwefe, step by 
step; theilrweife, part by part; tropfenmeife, drop by 
drop. rife is also added to adjectives; ag, tiebijeper- 
were, thievishly ; glidlicberweife, fortunately. 

Sometimes an adverb and a preposition are united ; 
examples of which may be found under the head of 
adverbs formed from pronouns. 

Sometimes adverbs are formed by the union or 
the repetition of prepositions ; as, vurhaués, through- 
out, thoroughly ; turd unt burch, through and through. 

Sometimes a noun and a pronoun joined together 
serve as an adverb; as, meinerfeité, on my side; 
biesfeité, on this side ; aflertings, by all means. 
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Sometimes one adverb is formed from another by 
the addition of a suffix; as, genugfam, sufficiently ; 
sometimes by the union of another adverb; as, 
nimmermegt, Devermore. 

Sometimes the several words composing a phrase 
are, by being brought into union, made to perform 
the office of an adverb; thus, firma$r (for fir wabr), 
verily ; fonft (for the obsolete fo ne ift, if it is nut), 
otherwise, else. 


COMPABISON OF ADVERBS. 


Many adverbs, chiefly, however, those expressive 
of manner, are susceptible of the degrees of com- 
parison. The forms for these are the same in 
adverbs as in adjectives. 

It must be observed, however, that when a com- 
parison, strictly speaking, is intended, the form of 
the superlative produced by prefixing am should 
always be employed; as, er fdreibt am {chenften, he 
writes the most beautifully (of ai/). 

If, on the other hand, we purpose, not to compare 
individuals one with another, but merely to denote 
extreme excellence or eminence, there are three 
ways in which it may properly be done :— First, by 
using the simple or absolute form of the superlative ; 
as, er grift freuntlidft, he greets or salutes in a manner 
very friendly, very cordially. Secondly, by employ- 
ing aufé (auf+taét) with the accusative, or jum (3u+ 
tem) with the dative, of the superlative; as, aufé 
freundlidfte, in & manner very friendly; jum fconften, 
in a manner very beautiful. Lastly, by adding to 
the simple form of the superlative the termination 
-¢né; as, beftené, the best or in the best manner ; 
bichftené, at the highest or at the most. 


THE PREPOSITION. 

The prepositions in German—that is, the words 
employed merely to denote the relations of things— 
are commonly classified according to the cases with 
which they are construed. Some of them are con- 
strued with the genitive only ; some with the dative 
only; some with the accusative only; and some 
either with the dative or accusative, according to 
circumstances. 

In every language the use of prepositions is 
difficult to master. Even in English, where there 
are no cases to cause confusion, the prepositions 
are constantly misapplied. The cases in German 
render the subject doubly hard, and you must 
study this section with care. 

They may also, on a different principle, be divided 
into two general classes: the primitive and the 
derivative. The primitive prepositions always 
govern either the dative or the accusative ; the 
derivative prepositions are found, for the most part, 
with the genitive only. ; 
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(1) PREPOSITIONS CONSTRUED Madd. 


WITH THE GENITIVE, 
Anftatt, or Overbalb. 
flats, Troy. 
Auperhalb. Um-wiflen. 
Dreéjeit, or dies Unfern. 
ferté. Ungeachtet. 
Halb, halben, or iUnterbald. 
balber. Unrwent. 
Snnerbatd. Wermittel ft, 
Senfeit, or yen> or mittelft. 
forts, Vermage. 
raft. GW abrent. 
fangé, Wegen. 
Laut. Zufolge. 


(2) PREPORITIONS OONSTRUED 
WITH THE DATIVE. 


Aue. GEntgegen. 
Auger. Segeniber. 
Ber. Gemas. 
Rinnen. Mir. 
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Seit. 
Radf. Ven. 
RebR. 3u. 
Ob. Suwwiter. 
Gammt. 


(8) raxrosiziowa COKSTAUED 
WITH THE ACCUBATIVE. 


Turd. Genter. 
Sir. Um. 
@egen, or gen. Wirer, 
Obne. 


(4) PREPOSITIONA CONSTRIOED 
WITH THE DATIVE OR AG 


GUGATIVE, 
An. Iiber, 
Muf. Unter. 
Hinter, Bor. 
In. ‘Swifhen, 
Neben. 


(1) PREPOSITIONS CONSTRUED WITH THE 
GENITIVE. 


We now give again the prepositions governing 
the several cases respectively, with their proper 
definitions; subjoining also some few observations 
on such of them as seem to require further ex- 


planation. 
with the genitive. 


Anflatt, or flatt, instead. 

Nuperbalb, without, out- 
ride. (side. 

Pricer, or tresierte, on this 

Dalben, or halber, on ac- 
count of. 

Sunerbalb, within, inside. 
Senfert, or yenfeite, on that 
side, beyond. 
Kraft, by virtue of. 
Yangé (also gov. 

along. 
faut, according to. 
Oberbalb, above. 
Trop (also gov. dat.), in 
apite of 


dat.), 


And, first, we mention those construed 


Um—willen, for the sake 
of. 

Ungeadtet, 
ing. 

Unterhalb, below, on the 
lower side. 

Unfern, near, not far from. 

Unwert, near, not far from. 

Bermittelft, or mittelf, by 
means of. 

Vermige, by dint of. 

Waibrene, during. 

£Begen, on account of. 

Sufolge (also gov. dat.), 
in consequence of 


notwithstand- 


OBSERVATIONS. 

Anflatt is compounded of an (in) and Statt (place), 
and these componente may sometimes be separated ; 
thus, an de6 Gruvecé flatt, in the brother's stead. In 
this case, the part @tatt takes its proper character, 


which is that of a noun. 


Salben, like wegen and um—willen, expresses motive. 
&rictly speaking, however, §alten seems to point 
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to a motive that is direct, immediate, and special ; 
wegen indicates an object le s definite and more 
distant ; while um--willen looks to the will, wish, 
or welfare of that which is expressed by the genitive. 
These distinctions, however, are not always re- 
garded, even by writers of reputation. 

Salven or halber 18 always placed a@/ter the noun 
which it governs; thus, reé Gelres halben, for the sake 
of money ; Vergniigens galber, for the sake of pleasure. 
Halben is often united with the genitive of personal 
pronouns, in which case the final letter (r) is 
omitted, and its place supplied by t: thus, memnet- 
balben (instead of meinerbalben), for my sake ; deinethalben, 
for thy sake; feinethalben, for his sake, etc. So, too, 
it occurs in the compounds vefhalb, on account of 
that; wefigalb, on account of which; wherein, as in 
augerbalb, innergalb, oberhalb, unterhalb, the form balben 
is shortened into balb In the last four balb has 
the sense of part or side ; as, auferhalb, outside, etc 

Wegen may either come before or after its noun ; 
QS, wegen der grofen Wefabr, on account of the great 
danger ; feiner Gefundhett wegen, on account of his 
health. 

Um-—willen is always separated by the genitive 
which it governs; thus, um Gotteé willen, for God's 
sake. 

Ungeactet may either precede or succeed its noun ; 
QS, ungeadtet aller Ointermffe, notwithstanding all hin- 
Crances ; feineé Fletpeé ungeachtet, notwithstanding his 
industry. 

Bermige, by dent or means of, indicates physical 
ability ; as, vermadge tes Sleifes, by means of industry. 
It thus differs from fraft, which points rather to the 
exercise of moral power ; as, fraft memes Amtes, by 
virtue of my office. 

3ufolge, when it comes after the word which it 
governs, takes the latter in the datire; as, bem 
Wefehle gufolge, in consequence of (or pursuant zo) the 
order. 

2ingés and trog may also govern the dative. 


(2) PREPOSITIONS CONSTRUED WITH THE 
DATIVE. 


Aus, out, out of. Nach, after, to, according 


Auger, without, outside to. 
of. Mac, next, next to. 

Wei, by, near, with. Mebft, together with. 

Winnen, within. Ob, over, at. 

Entgegen, towards, oppo- Sammt, together with. 
site to. Sct, since. 

Gegeniber, over against. Bon, from, of. 

@emaf, conformably with. 3u, to, at. 

Mit, with. Juwirer, against, contrary. 

OBSERVATIONS. 


Wueé indicates the place, the source, or the mate- 
viel whence anything is produced ; as, aus tem Sanfe, 
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out of the house; aus 1ebe, out of love; ans Signs 
hat Gctt bre Welt gemacht, out of nothing has God made 
the world. 

Aufer differs from aué, in that it denotes situation 
rather than transition ; thus, aué bem Saufe marks 
motion from or out of the house, while auger tem 
GHaufe signifies position in respect to the house, that 
18, outside of the house, abroad ; hence comes also 
the signification besides, exclusive of ; as, Rtiemanr 
aufer mic tar gugegen, no one besides, or except me, 
was present. 

Ber shows the relation of prorimity or identity 
in respect to persons, places, times, etc.; as, er 
wobnt bet fenem Brurer, he resides with his brother ; 
ber rem Daufe, by or near the house; bei ser Schdpfung, 
at the creation; bet metner Antunft, at or wpon my 
arrival ; ber tem Plate, in Plato, that is, in the works 
of Plato. ®e1ris also used in making oath or pro- 
test; as, bet Gott; bet meiner Ghre, by God; dby or 
upon my honour: a use easily derived from the 
primary signification of the word. It should be 
added that the German bet (unlike the English by) 
is not properly employed to denote the cause, 
mneans, or instrument of an action; this is done by 
the words burc, von, or mit - tc fabre mit der Gifenbabn. 

Binnen is used in denoting a limitation of time ; 
as, binnen act Tagen, within eight days. 

Gntgegen always comes after its noun, and 
denotes the relation of parties moving towards 
one another so as to meet: hence it gets the 
signification opposite to, over against; thus, tet 
Knabe liuft fenem ‘Bater entgegen, the boy runs towards, 
that is, to meet his father ; vem Winde entgegen, against 
the wind. 

@egeniber marks an opposite position of things, 
and, like entgegen, comes a@/ter its noun: as, dem 
Daufe gegeniiber, opposite to, or fronting the house. 

Mit signifies sometimes the relation of union; 
sometimes that of instrumentality ; as, er acbertet mit 
feinem Bater, he works with his father; mit cinem 
Mieffer fepneiten, to cut with a knife; sometimes, also, 
it indicates the manner of an action ; as, mit Gewalt, 
mit Lrft. 

Mad, in all its uses, has its nearest equivalent in 
the English word after ; as, yehn Mrnuten nach vier, 
ten minutes after four ; nach englicher Dore, after the 
English fashion ; rer Rafe nad, after (that is, following 
after) your nose; bem Sireme nad, after (that is, in 
the direction of) the stream; rer Befepreibung nad, 
after (that is, according to) the description ; wir 
gehen noch ber Stadt, we are going after (that is, in the 
direction of, towards, or to) the city; bab Gaef ift 
nach Nmcrifa beftimmt, the ship is bound after (that is, 
for) America, etc. 

When direction towards a person, instead of a 
plaee, is indicated, yu is employed; as, ip werbe gu 
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 memem Bater gehen, I shall go to my father. Some- 
ties nad is used in connection with ju; as, et lef 
nam ter Sratt yu, he ran (literally, after to) towards 
the city. When it denotes direction with, as in the 
phrase tem rrome nach, following or going with the 
stream, it is put a/ter the noun which it governs: 
sy, also, when it has the kindred sense, aveording 
to; as, meiner Meinung nach, according to my opinion. 
If, however, in the latter case, a genitive depends 
on the noun under the government of the preposi- 
tion, nad precedes ; as, nad ter Beicrabung Sdiller'é, 
according to Schiller’s description. 

Mebft and fammt have the same general signi- 
fication, together with ; but, strictly speaking, differ 
in this, that fammt not only indicates conjoint, but 
also simultaneous action; thus, Yaron famme fernen 
@ohnen follen where Hante auf fern Haupt legen, Aaron 
together with (i.c., simultaneously with) his sons 
shall lay their hands upon his head. 

©b is seldom used except in poetry. 

Bon marks the svurce or vrigin of a thing, and 
has the same latitude of signification as its English 
equivalent from ; thus, rer Wind webet von Often, the 
wind blows from the east ; taé Gertcht iff von thm, that 
poem is from (4y) him. With an or auf following, 
it indicates the extent of a period of time: von ter 
ecften Rinvhet an, from earliest childhood on; ven 
fener Jugend auf, from his youth up. 

3u primarily is a mere sign of transition, but is 
made to denote a variety of cognate relations, from 
a state of motion to a state of rest. Examples best 
illustrate its use ; thus, th will yu meinem Bater geben, 
] will go to my father ; wir retfen gu Waffer unr yu 
¥anre, we travel by water and by land; yu @ferte, on 
horseback ; ju duge, on foot; ju Saufe, at home ; ju 
genet Jet, at that time ; er bat mid jum (for ju trem) 
MNarren gemadt, he has made me (to become) a fool ; 
er thut ¢6 mic gu Liebe, he does it to (show) love for me. 
It is sometimes used as an adverb ; as, geh ju, goon; 
gu vel, too much ; mache tre Thir gu, shut the door to. 

3uwiver, against, contrary to, comes after the 
word which it governs. 


(3) PREPOSITIONS CONSTRUED WITH THE 
ACCUBATIVE. 


Durd, through. Gonver, without. 


Gur, for. Um, about, around. 
Gegen or gen, towards. Wirer, against. 
O§ne, without. 

OBSERVATIONS. 


Durd has its exact equivalent in the English 
word through ; as, durch rie Start gehen, to go through 
the city ; dueh Shren Seiftane, through your aid; ras 
gauge Jahe turd (where, as often in English, the pre- 
position comes after the noun), the whole year 
through. 


@egen (contracted, gen) indicates motion towards ; 
and hence has the signification opposite to; but 
whether it marks direction towards in a manner 
friendly or otherwise must be determined by 
the context. In this respect it differs from witer, 
against, which denotes an opposition, doing or 
designing evil. ‘ 

Oone and fonver are of the same import; but th 
latter is seldom used, and then only when the 
substantive has no article before it. 

Um, like the English word about, indicates the 
going or being of one thing around another; and 
hence denotes also nearness, change of position, 
succession, etc.; thus, um ren Tie figen, to sit round 
the table ; wirf teen Mantel um ruh, throw thy cloak 
about thee; um jwet Ube, about (literally, close about, 
i.c., eravtly) two o'clock; einm Tag um den anrern, 
one day about another, that is, every other day; 
e6 tft um ibn gefceben, it is done about him, that is, it 
is over with him; um Gel» fprelen, to play about (for) 
money ; um jebn Jahre janger, younger about (by) ten 
years, etc. Before an infinitive preceded by ju 
(that 18, before the supine, as it is sometimes called), 
um denotes purpose ; as, um Johnen gu yeigen, in order 
to show you; um qu feretben, im order to write, or for 
the purpose of writing. 


(4) PREPOSITIONS CONSTRUED WITH THE DATIVE 
OR ACCUSATIVE. 
%n, on, at, near. Uber, over, above. 
Auf, on, upon. Unter under, among. 
Sincet, behind, Bor, before. 
Jn, in, or into. 3wifdhen, betwixt, between. 
Meben, beside. 
OBSERVATIONS. 


These prepositions govern either the accusative 
or the dative, but not without a difference of signi- 
fication; for when motion towards, that is, motion 
from one point to another, is indicated, the accusa- 
tive is required; when, however, motion or rest in 
any given place or condition is signified, the dative 
is used; thus, ter Knabe lauft in ben Warten, the boy runs 
into (motion towards) the garden ; ver Rnabe liuft in 
tem @arten, the boy runs in (motion within) the 
garden. This is the general principle, which will 
be found, with more or less distinctness, everywhere 
to prevail in the use of the prepositions of this 
class. We subjoin a list of examples :— 


Dat. %n cinem Orte wohuen, to dwell in or at a placa. 

Acc. %n cinen Grenad f@cciben, to write to a friend. 

Dat. Smog an Berane, weak in understanding. 

Acc. Gi6 an ven Wbend, even to or until evening. 

Dat. Gm Mergen und am Abend, in the morning and 
in the evening. 

Dat. Gnf vem Sante wegen, to live in the cotintry. 
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Acc. 
Acc. 


Acc. 


Dat. 
Acc. 
Dat. 
Acc. 
Dat. 
Acc. 


Dat. 
Acc. 
Dat. 


Acc. 
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Muf tad Land reifen, to travel into the country. 
Go viel auf ven Mann, so much for a, or per 


man. 

Muf deutihe Met, in (i.e. following after) the 
German way. 

Gr fieht binter mir, he stands behind me. 

Gr trat binter mid, he stepped behind me. 

Jc wobne in ver Stadt, I live in the city. 

3) gebe in vie Start, I am going into the city. 

Gr fland neben mir, he stood near to me. 

Gr fiellte fig neben mid, he placed himself near 
me. 

Liber der Arbeit, over (i.e., while at) the work. 

Liber meine Rrafte, beyond my strength. 

3 Rand unter einem Baume, I stood under a 
tree. 

Der Gund triedht unter ten Tif, the dog creeps 
under the table. 


» So will i mich nreht vor vir verbergen, then will I 


not hide myself from thee. 


friends. 


. Jeb gebe vor die Thar, I go before the door. 
Id fap ywifchen gwei Freunden, I sat between two 


. 3H fiellte mich gwifcyen beive, I placed myself 


between the two. 


EXAMPLES ILLUSTRATING THE VARIOUS USES 
OF THE PREPOSITIONS. 

The following examples, drawn, many of them, 
from the works of well-known German authors, will 
illustrate clearly the uses of the prepositions, and 
will prove at the same time an excellent reading 


lesson. 
An 


Am Ianern Deutlhlanvé ge- 
feyah’, wasvon jeber gefcha’, 
went ¢6 tem Throne an 
emem Sarfer, oter bem 
Kaifer an einem Raiferfinne 


fefite. (Gehilter.) 


MBic fleben weit von cinan’cer 
aban Jahren, an geprif'tem 
Werth. (Bathe ) 

Ge if an ver Aus’sehrang 
gthtor'ben. 

Muh ich auc an reiner Liebe 
poeifeln ? (Salter.) 

Die Freunde werren ice’ an 
tic! CSdiller.) 


fin tie Angft ver Mutter venti 
dw nicht. 


Ger fecied cinen Brief an mid. 


In the interior of Ger- 
many events took place 
which have ever oc- 
curred before, when 
the throne was with- 
out an Emperor, or the 
Emperor without an 
imperial mind. 

We stand far from each 
other in years, in re- 


cognised worth. 

He (has) died of con- 
sumption. 

Must I likewise doubt of 
thy love? 

Thy friends are  be- 
coming perplexed 
about thee. 


Of the anxiety of the 
mother thou dost not 
think. 

He wrote a letter to me. 


(Ge erie mir einen Brief.) 


Man tennt ven Vogel an ben 
Gerern. 

Die Rad'tommenfdhaft  ve8 
fo gefird’teten Sarl V. 
fdwebte in Gefabr’, cinen 
Theil ihrer Befig’ungen an 
vie Tirten, ten anvern an 
rie Proteftan’ten gu vere 
heven. (Sehiller.) 

Halte unverbria'lic feft an 
tem Glauben an Gott, ten 
Water unfer Wher. 

Auf. 

Wir waren auf cinen Au’gen- 
blid auf die Strafie gegangen, 
um uné ben 3ug an’gufeben. 


Der Biir’germeifter ift auf tem 
Rath’ haufe, und fan Sohn 
tft auf der Univerfirar’. 


Wie waren geftern auf rer 
Jagd, und geben heute auf 
eine Sochjeit. 

Sind Ste bofe auf muh ? 

Auf Son’nenfdhein folgt Regen. 


Bei. 
Ge flabe bei mir, e6 ju thun, 
ever ju laffen. 
Bei jedem Whfehied gittert mir 
bas Derg. (Seprller.) 


Wei aller feinee Klughert aft 
et fid gu Thor’herten ver. 
ler’'ten. 


Soleh cin Geift, bei fol ernem 
server benen Sharalter ! 
Guftan ArolpH gemann’ mit 

fenem Leben die Shlade 
ber Ligen. 
Daé ift nicht Srtte ber uns. 


Gr nannte mich bei meinem 
Wor’ namen (or Taufnamen). 

Sd lefe nicht gern bei ciner 
Lampe. 

Gr febeint nicht recht bei Sinnen 
qu fein. 


Gx verbor’ e8 Bei Lc henéftrafe. 


(He wrote me a 
letter.) e 

One knows the bird by 
its feathers. 

The descendants of the 
formidable Charles V. 
were in danger of 
losing one part of their 
territories to the Turks, 
and the other to the 
Protestants. 

Hold inviolably fast to 
thy faith in God, the 
Father of us all. 


We had gone for a mo- 
ment into the street, 
in order to look at the 
procession. 

The burgomaster is at 
the council-house, and 
his son is at the uni- 
versity. 

We were yesterday at the 
chase, and are going 
to-day to a wedding. 

Are you angry with me? 

Rain follows (upon) sun- 
shine. 


It depends upon me to do 
it or to leave it undone. 

At every farewell (de- 
parture) my heart 
trembles. 

With all his prudence he 
suffers himself to be 
beguiled into foolish 
actions. 

Such a mind, with such 
a depraved character | 

Gustavus Adolphus won 
with his life the battle 
at Liitzen. 

That is not the fashion 
with us. 

He called me by my 
Christian name. 

I do not like to read by 
a lamp. 

He seems not to be right 
in mind (in his right 


mind). 
He prohibited it on pain 
of death. 


{ 


ENGLISH LITERATURE. . 


Sis. 
Cis dlefen Ma’ gentind. Till this moment. 
Wir dlerden bus Abenr. We remain till evening 


Sw vecfe Stunte weif uh To this hour I do not 
wiht, whe ef ifm magind know how it was pos- 
gerwe’fen oft, fo gu leben, mie sible for him to live as 
et lebte. he did (live) 


ep. 
“epee 


he ennai 
~ 


3 ae 


| ye ee 
_ ere 


id 
“Os. 


a3 
A / ae ® 
, ara ts hig 2 ae 
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produced works of great power and beauty. But their 
fame was soon eclipsed, even in their own days, as 
it has been almost completely in later times, by the 
splendour of their grent contemporary, the greatest 
by far, not only amongst the Elizabethan drama- 
tists, but in the whole catalogue of England's 
literary worthies. 


weer all 
lilt, a 


CAN W S. 


SHakesPeanr’s Hovar, STRATFORD ON AVON 


Gr geht 6:6 nach* Wren He goes as far as (to) 


Vienna 
Das Wafer reichre ihm hrs an The water rcached up to 
ten Salé his neck 
Bw auf Ginen Punft find fle One point excepted, they 
eintg are agreed 
Er geht nuht cher, alé h18 ex He does not go before he 
feine Gejch af’te been’rigt at has finished his busi- 


ness 


ENGLISH LITERATURE —X 
{Continued from p 197 } 

THE ELIZABETHAN PERIOD—SHAKESPFARE 
Ws have given a bref account of the earlier 
Elizabethan dramatists, and have seen that some 
of them at least were men of rare gemius, and 

* 6 is often placed befere the prepomtions auf ete, as, 


606 auf, S08 nach, br8 yu cc. The pupil wil! observe that some 
of the prepositions are employed in this section as adverbs, 
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There 1s hardly any great writer, save Homer, of 
whose actual history less is known than of Shake- 
speare’s He was born in April, 1564, at Stratford- 
upon-Avon, in Warwickshire, being the son of John 
Shakespeare and his wife, Mary Arden or Arderne 
John Shakespeare, the poet’s father, was an alder- 
man of the town of Stratford-upon-Avon, and carried 
on the trade of a wool-dealer and skinner, and pro- 
bably that of a glover At one time he appears to 
have been a very prosperous man, and his wife, the 
poet's mother, was of an ancient and aristocratic 
Warwickshire family But in his later years, and 
at the period when his son was growing into man- 
hood, his fortunes had declined, and he became 
involved in poverty and debt. Of the earher youth 
and education of William Shakespeare we know 
absolutely nothing with certainty We have no 
record of where he was at school or what his em- 
ployment was after he left it In November, 1582, 
at the age of eighteen, he was married to Anne 
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Hathaway, the daughter of a small farmer living at 
Shottery, not far from Stratford. His wife was 
several years older than himself; and the fact that 
their first child was born but a few months after 
marrying seems to show that the circumstances of 
the marriage were not much to the credit of the 
parties, and to confirm the traditions of Shake- 
speare’s early wildness. A very short time after- 
wards, about 1587, there is no doubt that he left 
his native town and settled in London, and became 
a member of a theatrical company. From the little 
that we know of Shakespeare's position and circum- 
stances at Stratford, and what we know of the 
powers he in fact pcssessed, and of which he must 
probably even then have been in some degree 
conscious, this change from Stratford to London 
seems to require little explanation; but tradition 
has been busy finding occasions for it. The best- 
known story upon this subject is that Shakespeare, 
with some of his wild companions, was guilty of 
the common, and in those days not very heinous 
offence, of deer-stealing in the park of Sir Thomas 
Lucy at Charicote. For this offence he was treated 
by Sir Thomas with a severity which he resented ; 
and he showed his resentment by writing a set of 
doggrel verses in ridicule of his enemy, and fixing 
a copy on his gate: an offence which roused the 
anger of the local magnate to such an extent that 
Stratford was no longer a safe abode for Shake- 
speare, and hence his migration to London. This 
story rests upon no sufficient evidence. But it has 
in itself no improbability, and the tradition has 
more consistency than most of the same class. 
Within a short timo after Shakespeare's death old 
people in the neighbourhood professed to give 
fragments of the very ballad which did the 
mischief. And, whatever the cause may have 
been, there can be no doubt that later in life Shake- 
speare bore some grudge against the Lucy family, 
and intended to ridicule them in the person of 
Justice Shallow, in the Merry Wives of Windsor, 
who bore as arms ‘a dozen white luces” in “his 
eld coat” (luces—that is, pike fish—being in fact 
borne by the Lucys), or as Sir Hugh the Welshman 
expressed it, ‘a dozen white louses,” which “ be- 
come an old coat well.” Shallow’s complaint 
against Falstaff, “You have beaten my men, killed 
my deer, and broke open my lodge,” has been 
thought by some to refer to and confirm the story 
of the deer-stealing. On the other hand, however, 
this passage may possibly explain the origin of the 
story. 

Whatever the cause of Shakespeare's move to 
London may have been, we find him very soon 
afterwards a member of the Globe company of 
players. This was the most important of the 
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theatrical companies which were at this time 
becoming so numerous in London, and it had two 
theatres under its control, the Globe in Southwark, 
for summer use, and the Blackfriars theatre for 
winter. Tradition has again been very busy over 
this period of Shakespeare’s life, and the mode in 
which he gained admission to the company. But 
the stories of his having heki horses at the theatre 
door, and other tales of the same class, are wholly 
unworthy of credit. The stage was not a profes- 
sion very difficult of access; it was then, as it has 
often been since, the common refuge for “every 
one that was distressed, and every one that was in 
debt, and every one that was discontented”; and 
Shakespeare, in his distress, adopted it. Like most 
of the great dramatists of his day, he began his 
connection with the stage, not as an author, but as 
an actor. As such, there is no reason to suppose 
that Shakespeare showed any remarkable talents, 
or attained more than very moderate distinction ; 
but the true bent of his genius soon made itself 
known. He began his career as a dramatic author, 
like many others, by improving and adapting to the 
purposes of the day old pieces forming part of the 
stock of the company ; and from this inferior office 
he advanced to the nobler function of wholly 
original composition. 

From the time of Shakespeare's joining the 
Globe company his carcer seems to have been one 
of unbroken success. The company itself prospered, 
and had the prudence or good fortune to steer clear 
of those collisions with the City authorities from 
which other companies suffered so much. And 
Shakespeare’s own position among his partners 
steadily improved, till, at the accession of James I., 
in the renewed licence then grarfted to the com- 
pany, his name stands second among the adven- 
turers. He had never abandoned his connection 
with his native town of Stratford, but seems, 
during the whole period of his life in London, to 
have visited it frequently. And there he invested 
the proceeds of his share in the theatre. In 1597 
he bought the estate of New Place, in Stratford, 
and built there the house which became famous in 
consequence. In 1602 he purchased further pro- 
perty in the same neighbourhood. In 1611 he sold 
most of his interest in the theatre, finally aban- 
doned all connection with the stage, and retired to 
end his days at Stratford. His only son had died 
in boyhood some years before. Of his two 
daughters, one had been married for several years 
to a physician of some eminence, and she and her 
husband resided with him ; the other remained un- 
married until a short time before her father's 
death. Of Shakespeare's life at Stratford during 
the few years between his retirement from the 
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theatre and his death we can learn nothing, except 
that rumour seems to indicate that he maintained 
to the last his intimacy with his old literary 
associates. He died on the 
23rd of April, 1616, accord- 
ing to tradition on the an- 
niversary of his birth, and 
was buricd in the parish 
charch of Stratford. 

From what we have already 
related of the history of 
Shakespeare's life, it will be 
apparent that, whatever in 
his youth he may have been, 
in his mature years he was a 
pradent and careful man in 
the management of his 
worldly concerns; and the 
kindliness and amiability of 
his disposution secured for 
him in a peculiar degree the 
esteem and affection of his 
brother actors and the most 
eminent of his literary con- 
temporaries, as well as the 
warm friendship of the chief 
patrons of literature in his 
day. He did not absolutely 
escape the hostility of rival 
dramatists and angry pam- 
phieteers ; nnd the habit in- 
dulged by Shakespenre in the 
early part, at least, of his 
career, ns well as by other 
dramatists, of adapting the 
works of earlier writers, laid 
him open to the charge of 
stealing the fruit of other 
men's labours. Tut, on the 
whole, the respect and popu- 
larity which he enjoyed se- 
cured for him an unusual immunity from contro- 
versy or attnck. 

Few subjects have given rise to more discussion 
than the question of the extent of Shakespeare's 
learning; and, the known facts being gcanty, 
upon few subjects have more extravagant conjec- 
tures been indulged in. As to where or in what 
way he received any systematic education, nothing, 
ns we have pointed oat, is recorded. Ben Jonson, 
in the laudatory verses which he wrote upon him, 
says that he had “small Latin and less Greek.” 
In his plays the subjects of which are derived from 
classical sources, it is beyond doubt that he worked 
from translations, not from the original ; and several 
contemporary allusions make it clear that, as 


compared with his brother dramatists of the day, 
he was regarded as an unlearned man. But it must 
be remembered that at that time the stage was 
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adorned by the profound learning of Ben Jonson 
himself; that some of the other dramatists, though 
no rivals of Jonson, were learned men; and that 
most of them had at least such culture as a 
university education secured, The matter being 
thus, toa certain extent, left at large, one class of 
critics have represented Shakespenre as an abso- 
lutely illiterate man, while others, with less excuse, 
have songht to endow him with a knowledge of all 
the European languages, ancient and modern, and 
indeed, of almost all branches of learning. The 
truth plainly lies somewhere between these two 
extremes. We cannot reject the testimony of his 
contemporaries that he was a man of but scanty 
learning, and especially that he was a poor linguist. 
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But, on the o her hand, the great uses of learning 
to a poet are to remove loca) and national pre- 
judices, and narrowness and distortion of taste and 
judgment, and to supply materials for the mind 
and imagination to work upon; and, judged by 
these tests, it cannot be denied that Shakespeare 
had acquired such a degree of learning as was 
needed for the development of his poetieal powers. 

If the details of Shakespeare’s personal history 
are obscure, the history of his works is almost more 
#0. Successive generations of critics and anti- 
. varies have laboured with a zeal almost fanatical 
in bringing to light every fragment of evidence, 
internal or external, bearing upon the history of 
Shakespeare's plays, with extremely meagre results. 

It will be convenient to mention, in the first 
place, Shakespeare’s poems, before going on to 
notice his plays—the more so as he appeared as a 
poet before he did as a dramatist, “The first 
heire of my invention,” to use his own words, was 
the poem of “‘venus and Adonis.” This poem was 
published in 1593, but was probably written a good 
Geal earlier. It is a narrative poem on the well- 
known story which its name indicates. The sub- 
ject is not a very attractive one to the modern 
reader, but it shows ina high degree the fertihty 
of imagination, judgment, good taste, and sense of 
harmony which are among the peculiar character- 
istics of Shakespeare. This was followed in the 
next year by the “ Rape of Lucrece,” a poem some- 
what similar in character. Both these works, 
especially the former, attained a great and imme- 
diate popularity. ‘The “ Passionate Pilgrim,” pub- 
lished in 1699, was a collection of poems published 
in Shakespeare's name, though almost certainly 
without his consent; many of the pieces in it 
are undoubtedly by other authors, but some are 
certainly his. His “Sonnets” were not pub- 
lished till 1609, but it is probable that they were 
written at intervals extending over many ycars 
preceding that date. The “Sonnets” have given 
rise to one of the most curious and one of the most 
fruitless controversies in the whole history of 
literature. As published, they were dedicated to 
“Mr. W. H,” and speculation has been busy as to 
who the W. IH. could be to whom these tender and 
beautiful outpourings of love and reproach were 
addressed. But no clue to the identity of W. H. 
on which the slihtest reliance can be placed has 
been discovered ; and there is no sufficient ground 
for assuming that the “Sonnets” were really ad- 
dressed to the same person to whom, when col- 
lected, they were dedicated, or even to any one 
person at all. 

The order of Shakespeare's plays, and the dates 
at which they were written, it is for the most part 
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quite impossible to determine with any real per- 
tainty. But as the attempt has been very often 
made, and by very eminent critics, and as anything 
that can be learned upon this subject is important 
and instructive, we shall briefly indicate what 
materials there really are for ascertaining to any 
extent the history of the plays. 

The external evidence is of the following kinds: 
A certain number of the plays were published singly 
during Shakespeare’s life. And of course the date 
of publication gives us the latest date at which 
each play can have been composed. But it gives 
us no more. We know that many of Shakespeare's 
plays had been acted for years before they were 
printed, a large number never having been pub- 
lished till some years after his death. The plays 
thus printed during Shakespeare’s life were— 
Richard I1., Richard IITI., and Romeo and Juliet, 
in 1597; Love's Labour's Lost, and Henry IV., 
Part I.,in 1598; Henry 1V., Part II, Henry V., 
Merchant of Venice, Midsummer Night’s Dreann, 
Much Ado about Nothing, and Titus Andronicus, in 
1600; Merry Wives of Windsor, in 1602; Hamlet, 
in 1603; King Lear, in 1608; Jrvilus and Cressida 
and Pericles, in 1609. But in some instances the 
firet quarto edition differs very materially from the 
play as,we now have it; the quarto Hamlet 
especially is probably only a first sketch, after- 
watds worked up into the more complete play. 

; learn some further information about Shake- 
spienre’s plays from a passage in the “ Palladis 
Tamia” of Francis Meres, published in 1598. He 
nye ie“ As Plautus and Seneca are accounted the 
ine: Naess and tragedy among the Latines, 
BG: eNpeare among the English is the most 
expellent in both kinds for the stage: for Comedy 
whales his Gantlemen of Vervna, his Errors, his 

'eedour's lost. his Lore’s labours’ wonne (that is, 
no dowbt; All's Well that Ende Well}, his Mid- 
summer's night dream, and his Merchant of Venice; 
for Tragedy his 2techard the 2, Richard the 8, 
Llenry the 4, King John, Titus Andronicus, and his 
Romeo and Juliet.” And from stray entries in con- 
temporary diaries and other similar sources we 
learn that certain plays were in existence at an 
earlier period than they could otherwise have been 
shown to exist. In this way we know from the 
diary of a Middle Temple student named Manning- 
ham that Twelfth Night, though never published 
till after Shakespeare's death, was acted in the 
Middle Temple Hall as early as 1602. 

The internal evidence as to the chronology of 
Shakespeare's plays is of two kinds. In the first 
place, many of the plays contain manifest allusions 
to contemporary events, allusions in some cases 80 
pointed that ‘hey could only have been written 
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' when the events referred to were fresh in the public 
mind. But the value of these allusions as an index 
of date becomes comparatively small when we 
recollect that many, if not most, of the plays were 
acted long before they were printed; and many of 
them undoubtedly underwent much change from 
their original form before they reached the shape in 
which they have come down to us, and that such 
allusions as we have referred to may well have 
been inserted Jong after the plays were first 
written. The other branch of internal evidence 
upon the question is of greater value. It is derived 
from the character of the plays themselves, It is 
impossible for anyone to believe that the greatest 
efforts of Shakespeare's genius, such as Macbeth, 
Othello, and Aing Lear, are the work of a very 
young or inexperienced writer. And it is difficult 
to resist the conclusion, so forcibly urged by some 
critics, that plays in which we find one pecuhar 
aspect of the problem of life, or one type of cha- 
racter strongly marked, belong to the same period 
of their author's life. Thus, there is great proba- 
bility that such plays as Zamlet, Othello, Lear, 
and Macbeth were written within short intervals of 
one another. Again, peculiarities of outward struc- 
ture—such, for instunce, as the prevalence of 
rhymed couplets in one group of plays, and their 
absence in another, etc —are deserving of careful 
consideration. There is some reason for thinking 
that the prevalence of rhyme in any play ix in 
general an indication of early date. 

Such being, in short, the materials at our com- 
mand, it is evident that any chronological arrange- 
ment can be no more than a vague approximation 
to the trath. We shall not, therefore, attempt 
such a classification; but shall rather, when 
speaking of the plays individually, point out to 
what period each may with most probability be 
referred. 

The first collected edition of Shakespeare's plays 
‘was given to the world by Heminge and Condell, 
two of his brother actors of the Globe Company in 
1623, seven years after the author's death. This 
edition was in folio, and is commonly known as the 
first folio. The second complete edition, also in 
folio, appeared in 1632, the third in 1664, and the 
fourth in 1685. 

An authoritative chronological arrangement of 
the plays of Shakespeare being unattainable, 
various other modes of arrangement have been 
adopted by different editors and critics. Some, for 
instance, have classified them according to the 
sources whence the stories of the plays were 
originally derived, whether from history more or 
leas authentic, or from mere fiction. But it can 
hardly be of much use to the student, or assist Jim 
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much in his study of Shakespeare, to distribute the 
plays by reference to a circumstance which in 
Shakespeare’s eyes was evidently of very little im- 
portance, and is of still less importance to us, and 
which throws absolutely no light upon the character 
of the plays themselves. A distribution which 
places Hamlet and Aing Lear in one class and 
Othello in another is not a very instructive one. 
By far the most convenient classification, we think, 
is the old-fashioned and customary one, which 
divides the plays into comedies, historiea, and 
tragedies. This classification is historically correct, 
for the three kinds of plays with which it deale 
-~ though in Shakespeare's day the difference 
between them was not always very strongly marked 
were much more distinct, as we have already 
seen, in their origin. Gorboduc, Gammer Gurtows 
Needle, and Bale’s play of Aing Juhn, belonged far 
more markedly to distinct classes of composition 
than Othello, the Merchant of Venice, and Richard 
if. This division, too, of the dranta was one un- 
questionably quite familiar to Shakespeare himself, 
and was applied to his plays by his own con- 
temporaries. Nor is there any strong objection to 
the division. Some of the comedies, no doubt, 
have a tragic element in them; comic scenes in the 
tragedies are general, indeed almost universal ; 
and there are some few plays about which a 
doubt may arise to which class they shall most 
appropriately be assigned. 
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FRENCH, GERMAN, AND ENGLISH. 
26.—LETTER FROM AN AGENT ADVISING REORIPT 
OF AN ACCOUNT, AND H18 OPERATIONS THERK-, 
WITH. 
Paris, December 2nd, 1891. 
To the Directors of the Western Banking 

Corporation (Limited), Manchester. 

Gentlemen, I have herewith the pleasure to in- 
form you that I have this day received from Mr. 
Bernard the sum of fr. 250,000, which, according to 
your instructions, I have handed over to Messrs. 
Moullyn Bros., requesting them to remit it to you 
in short bills on London at the most favourable 
rate of exchange, or, if it should be more convenient 
to them, to transfer the above amount to your credit 
with one of their London correspondents. 

I am, Gentlemen, 
Your obedient servant, 
FREDERIO TOURVILLE 


Paris, le 2 décembre, 1891. 

A Messienrs les Directeurs de la Western Banking 
Corporation (Limited), 4 Manchester. 
‘Messicurs,—J’ai l'avantage de vous informer par 
la présente que j’ai requ aujourd‘hui de M. Bernard 
la sommo de, fr. 260,000, que, conformément & vos 
instructions, j'ai vers6e chez Messieurs Moullyn 
Fréres, en les priant de vous la remettre en papier 
court sur Londres au meilleur change possible, ou, 
ai] entrait micux dans la convenance de ces derniers, 
de faire transférer ce montant a votre crédit chez 
un de leurs correspondants de Londres, 
Recevez, Messicurs, l‘nassurance 
de ma parfaite estime, 
Fripkric TOURVILLE. 


Paris, 2 December, 1891. 
Wn bie Direction der Beflern Banting Serporation 
(2tm.), Manchefter. 

Ge gerelehe mix gum Vergndgen Ihnen mitzutheilen, tab 
i Beute won Deren Bernare rie Sumine von fé. 250,000 
empfing, welche ic in WUeberernftuinming mit Ihren Inftruc- 
tionen an Derren Mebrurer Moullyn aushantigte, mit rem 
Auftrage fle Somen en furyer Srehe auf Lenton gum qunfirgften 
Gurfe gu renttiven, crer, fallé 8 whnen beffer conveniren follte, 
obige Surmine yu Ihren Ganften crnem wheres Lontoner Gefdhafes. 
freunte gu dberwerfen. 

Hochachtungevoll, 
Brederse Tourville. 





27.—LETTER REFUSING TO SuppLy Goops ON 
CREDIT. 

London, Januaru Vith, 1891. 
Messrs. A. Perrin & Co., Pans. 

In answer to your note, 1 beg to state that it is 
impossible for me to open any new accounts, 

The price of the goods ordered is 570 francs, 

If you will confirm the order, and, as is custom. 
ary, accompany it by a bank-post bill on London, 
ora bill payable at sight on Paris, ] will at onco 
send the articles you desire to your agent. 

Waiting your reply, 
I have the honour to be, 
Gentlemen, 
Your obedient servant, 
LEWIS Pratt. 


Londres, le 17 janrier, 1891, 

Measiours A. Perrin & Cie, a Paris 

En réponse & votre lettre, j'ai Vhonneur de vous 
informer que je ne puis ouvrir de nonveanx comptes. 

Le prix des articles que vous me demandez est de 
670 francs. 

Si vons voulez bien m'en confirmer Ja demande, 
et I'nocompagner comme «d’usaye de son solde en un 
mandat sur la banque de Londres ou un bon a vue 
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sur Paris, je remettrai aussitét ches votre com- 
missionnaire les articles que vous désirez. 
En attendant vos ordres, 
J'ai Mhonneur d’étre, 
Messieurs, 
Votre obéissant serviteur, 
LEWIS PRATT. 


fenton, 17 Januar, 1891. 
Herren A. Perrin & So., Paris, 

Sn Beantwortung Iorer Mote erlaube teh mic gu bemerten, 
TAP c6 mar niche mdglieh aft, mewe Contes gu eroffren. 

Der Prew rer beftellten Waren sft fs. 570. 

Im Galle Sre ere Orrer beftatigen, unt, wre dbl, cine 
PoRanwerfung auf Lonton, over einen Srehtmwedhfel auf Paris 
beifiigen, werte 1h tre von Ihnen gewinfehten Artifel fofort 
an Ihren Agenten abjenten. 

Ibrer Antwort entyegenfehend geichne ich, 

Hochachtungévol!, 
Yewsrs Pratt. 


28.—LETTER ACKNOWLEDGING RECEIPT OF 
REMITTANCES. 
London, January 23rd, 1891. 
Messrs Daniel Bros., Liverpool. 
Gentlemen,—Your favour of the 7th inst. came 
duly to hand covering your remittances for 
£148 12 6 pro 18th February 
225 6 0 ,, 25th ‘9 
420 0 0 ,, Sth March 


£793 18 6 on London, 
which we place to your credit under usual reserve. 
We remain, Gentlemen, 
Yours respectfully, 
A. BRowxLow & Co. 


Londres, le 23 janréer, 1891. 
Messieurs Daniel Fréres, & Liverpool, 
Messicurs,—Votre honorée en date du 7 courant 
nous est bien parvenue couvrant vos remises de 
£148 12 6 ov I8 février 
225 6 0, 25. ,, 


420 0 0 ,, 6& mars 


ee 


£793 18 6 sur Londres, 
que nous passons a votre crélit sous les réserves 
d‘usage. 





Recevez, Messieurs, 
nes salutations distinguées, 
A. BROWKXLOoW & CI8 


Ronton, 23 Sanuer, 189]. 
Herren Gebrater Daniel, Srrerport. 
She Merthes vom 7 curr. ift zur Sant, mit Sren Rimeffen 
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£148 12 6G per 18 Bebeuar 
25 60,2 . 
4200 0 0, 5 Rix 


Sen oe 


£793 18 6 auf Lenton, 

tewen wir und unter dbliger Referve in Sor Haben Ketrenen. 
Docactungéroll, 

@. Brownlow & Eo. 





29 — LETTER ACKNOWLEDGING RECEIPT OF 
MONEY FROM AGENT. 
Manchester, December 12th, 1891. 
Messrs. W Carter & Co., Dublin. 

Dear Sirs,— Without any of your favours to reply 
to, we herewith beg to inform you that we have 
to-day received from Messrs. Hawkes & Co., of your 
city, for your account, £1,200, which we place to 
your credit under to-morrow’s date. 

We are, dear Sirs, 
Yours truly, 
8S. BARRETT & Co. 
Manchester, le 12 décembre, 1891. 
Messieurs W. Carter et Ci, a Dublin. 

Chers Messieurs,—Sans aucune des vitres & 
répondre, nous avons l'avantage de vous informer 
par la présente que nous avons regu aujourd’hui de 
Messieurs Hawkes et C*%, de votre ville, pour votre 
compte, £4,200, que nous passons & votre crédit, 
valeur & demain. 

Recevez, chers Messieurs, 
Nos sinceres salutations, 
S. BARRETT & CR. 


Mandceiter 12 December, 1891. 
Serren B. Carter & Go, Dublin 
Obne Bore werthen Machrichten achlreben, thevlen wie Ihnen 
brerturcd mit, tag wir heute von Berren Hawtes & Ge ort, 
fur Jhre merthe Rechnung £4,200 enivfingen, welchen Betray 
wir per Morgen Bérem Gontv gutfchrerben werren. 
» Hochachtungéroll 
S. Barrett & Go. 





30.—LETTER ABOUT NON-ACCEPTED BILLS 
Liverpool, September 28th, 1891. 

Measrs. Costenoble, Lewis & Co, San Francisco. 

Gentlemen,—In answer to your favour of June 
the 26th, I return you the enclosed Bill on Smith 
Bros, of 

Dollars 1,950, with the protest for non-acceptance, 
for the costs of which you will please to credit 
me with 

Dollars 3.—I am in a similar position as your- 
selves, having also a bill in hand on the same 
Smith Bros. of 

Dollars 1,428, drawn by Jones & Co., of your 
town, payable the 20th October, which he has also 
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refused to accept, and which I enclose, with the 
protest, requesting you to exact a sufficient security 
from the drawera, and to inform me of the result. 
Begging you beforehand to excuse the trouble I am 
ocoasioning, 
I have the honour to be, Gentlemen, 
Your obedient servant, 
LEWIS MARTIN, 


Liverpool, le 28 septembre, 1891. 

MM. Costenoble, Lewis et Cie, a San Francisco. 

Messieurs,—En réponse a votre Icttre du 26 juin, 
je vous renvoie ci-inclus la lettre de change sur 
Smith Fréres de 

Doll. 1,950, avec son protét, faute d'acceptation, 
dont il vous plaira de me créditer le coft de 

Doll. 8.—Je suis dans le méme cas quo vous. 
mémes, ayant aussi une lettre de change sur ces 
MM. Smith Fréres de 

Doll. 1,428, tirée par Jones et Cle, de votre ville, 
payable le 20 octobre, dont 1] a aussi refusé lne- 
ceptation, et que Je vous envoie c1-incluse avec son 
protét, en vous priant d’exiger une sdicté suffisante 
des tireurs et de m'informer du résultat. En vous 
demandant pardon d'avance de l'embarras que je 
vous cause, 

J'a: 'honneur d'etre, Messicurs, 
Votre tout dévouéd, 
LEWIS MARTIN. 


Liverpool, 28 Scprtember, 1801. 

Herren GoRtenoble, Lewis & Go, San Franciéco, 

Antwortlid Ihres Beehrien vom 26 Buns fente i Ihnen 
cinhegente Tratte yuri von 

DPollaré 1,950 auf Gebrirer Sinith, und fiive ferner ten 
Prvreft Fir Macht Accertirung ber, mit ter Bitte mid mit 

Dollaré 3 yu erfennen Je befinte mich tn erner Abnlidben 
Lage wie Ste, intem sh auch einen Weehfel auf ere glercbe 
Birma in SAnven habe, von 

Tollaré 1,428, von Bones & Ge tort geyegen unt gablbar 
am 20 October, teffen Accepticung glerhtallé verwergert wurte. 
Xm erlaube mir Bonen tiefen Weehlel, mat rem Broteft, eiagu- 
fenten und bitte Ste, auf etner genugenten Sicherheit ten 
Bejogenen gegeniiber yu beflehen und muh von rem Reyultat ys 
benachritigen. Inrem wh Ste 1m Voraud fie tre verurfacte 
Mighe um Sntfcultigung brite, serchne wh, 


Hochadtungérel(, 
fewit Martin. 
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[Continued from p. 205 } 

THE GOTHIC OR POINTED STYLE IN FRANCE, 
Is our lesson on the Romancsque style we come 
menced with Italy and Germans, where its first 
great developments took place. §o far, in fact, 
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had these countries advanced in the evolution of a 
perfected round-arched style that they would seem 
to have preferred, in the latter country at all 


re 9 
7 


Hip ey, UG 





a ite 


THE NEW POPULAR EDUCATOR. 


was in these buildings that in a comparatively 
short space of time the elements of a new style wers 
evolved, in which the pointed arch, as introduced 
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Fig, 28 —Notre DAME DE Paris. 


events, to adhere to the problems then being solved 
rather than to launch ont into the new forms which 
the pointed arch in vaulted construction was lead- 
ing to elsewhere. 

France, on the other hand, being separated into 
a number of distinct provinces, each with an archi- 
tectural phase of its own, and all more or less im- 
perfectly developed, was ready to accept and to 
work out the solution of new problems, When, 
therefore, under the reigns of Louis le Gros and 
Louis le Jeune, the monarchy of France began to 
revive, and under the reign of Philip Augustus 
and St. Louis to consolidate itself, a most favour- 
able occasion presented itself for the development 
of a national stvle The reflex of this consolidation 
was shown in the erection of the magnificent 
cathedrals of Chartres, Paris, Rheims, Amiens, 
Noyon, Laon, Beauvais, Bourges, and from thirty to 
forty other cathedrals of the first class, all of 
which belong to this century and a half of great 
prosperity and of gradually increasing powor. It 


into vaulted and ribbed construction, formed the 
chief factor. 

As we have already noted, the pointed arch had 
long been recognised as a stronger form of arch 
than the semi-circular: it had been used in the 
mosques of Egypt and Syria ; and even in France in 
St Front, at Perigueux, dating from the middle of 
the eleventh century, it had been employed to carry 
the pendentives of the domes At Carcassonne, also 
completed in the year 1100, the nave was covered 
with a pointed barrel vault. The constructional 
value of the pointed arch, therefore, was well 
known, but it was its adoption in intersecting vaults 
which led to the great change. 

We have already pointed out in lesson VII. that 
in the vaults over the nave, owing to the fact that 
the latter was twice the width of the aisle, and the 
earlier vaultings were invariably over square bays, 
there were two vaulted aisle bays to one nave bay. 
The alternate piers, therefore, were unequally 
weighted : to obviate this, an intermediate rib was 
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thrown across the nave bay, dividing it into six 
compartments (known as sexpartite) of which we 
have examples in the Abbaye-nux-Hommes, Caen, 
and in the cathedrals of Paris, Laon, and others. The 
arched ribs ncross the nave, 4, were then twice the 
width of the wall ribs, c, or those built into the nave 
wall; and to bring the summit of the arches to 
the same height, they had to be stilted. This led 
to grave difficulties in the vaulting, which were at 
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once met by the introduction of the pointed arch. 
The dingonal rib was made circular, a slightly 
pointed arch, b, was employed for the transverse 
rib, and an acutely pointed arch, c, for the wall 
rib, and thus this apparently simple invention 
solved the great problem. The next change was 
to return to the quadripartite vault of oblong 
form, in which the square bay was divided into 
two oblong bays. 

(The firet introduction of the pointed arch 
actually took place at St. Denis 
in the aisles round the apse, 
where the vaulting presented a 
more difficult complication, and 
there the diagonal ribs are not 
in one vertical plane but rise 
each independently to the centre of the aisle.) 

The adoption of the pointed arch for the ribs of 
the vault did not immediately lead to its universal 
use, and for a time, owing perhaps to the greater 
simplicity and beauty of its form, the circular arch 
was used to apan openings of small dimension, the 
pointed arch being introduced for those of greater 
8pan or when requiring special strength. Beyond 
the constructional value, however, the pointed arch 
was found to possess certain proportional values 
which the circular arch even when stilted did not 
possess; and an arcade the width of opening in 
which might be half the height up to the spring- 
ing, When spanned by an equilateral arch, for 
instance (the height of which is equal to its width), 
assumed a better proportion than when a circular 
arch was used, in which the height wonld only be 
half the width. The necessity for harmony also in 
the arches wed probably led to a pointed arch being 
always used, though the proportions adopted might 
vary. 

The introduction of the pointed arch in vaulting 
was onlyone of the important changes in construc- 
tion which had been made since Roman times, so 
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that it becomes necessary now to describe others 
which tended to the further development of the 
style, With an ordinary barrel vault, such as exists 
in the chapel of the Tower of London, for instance, 
the resistance to the vault is continuous, and re- 
quires very thick walls to meet it. By the employ- 
ment of intersecting barrel vaults the Romans 
brought the weights of the vaults on to the end 
walls or on to piers. The resistance to the thrust, 
however, which, owing to its concentration, became 
more important to meet, was effected by carrying 
buttresses across the aisles. In the case of the 
basilica of Maxentius at Rome these form solid 
walls with only a small opening or door in the 
lower part. Such an arrangement in an ordinary 
church would interfere with the free circulation in 
the aisles, and although it was possible, as at Spires 
and at Worms, to employ piers of great massiveness 
which would be of sufficient power ond weight, 
especially when supported by the aisle transverse 
ribs, they became altogether inrpossible when deal- 
ing with the columns or piers of an apse. The 
Gothic architects then discovered that the strength 
of a buttress depended, firstly, on its depth, that is 
to say, its horizontal distance from the springing 
of the vault, and secondly, on the weight of the 
farthest pier, and they accordingly invented what is 
known as the flying buttress, which consists of one 
or more arches thrown across the aisle, and above 
its roof, from the solid portion of the vault just 
above the springing to piers or buttresses outside 
the aisle wall; and if there were chapels outside 
the aisles, then carried by other flying buttresses 
to piers outside the chapel. When once the full 
resistance of the thrust was adequately met, they 
then found that the actual weight could be carried by 
columns or piers within the church of comparatively 
small dimension, and this gave increased space to the 
interior of thechurch. The weight which is carried 
by the pillars of the apses of some of the French 
cathedrala is enormous, showing the very high 
quality of the calculations made by French archi- 
tects when working out the problems of thrust and 
counter-thrust. 

It follows, therefore, from the description just 
given, that the weight of the vault, both of nave, 
choir, and apse, and of the aisles round, being 
carried on the piers, and the thrust of the same 
being transmitted to piers outside the aisles or 
chapels, the wall which remained had but little 
work to do beyond increasing bv its own weight 
that which had to be carried on tlhe piers, and 
acting as a tie between these piers to strengthen 
them. At first the openings of the windows were 
comparatively small, and consisted generally of 
twin lights with a small circular window above. 
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>» When, however, in the twelfth century In France 


painted giass came into ‘use, the French architects 
- availed themeelves of all the width they could 
obtain between the main piers of the church, and 
by throwing arches across from pier to pier 
gradually evolved that beautifal feature known as 
the traceried window, subdividing the lower portion 
by a series of smal]! piers called mullions, and filling 
the upper part with the arch by a continuation of 
these lines in various novel forms, constituting what 
is known as tracery. So important an element did 
this feature become in the development of the 
French Gothic style that it has been suggested by 
Fergusson it might claim to be called the Painted- 
glass style. 

So far we have dwelt on the chief changes which 
had taken place in the disposition and arrangement 
of the Christian church, and on the causes which 
led to the development of the Gothic style as 
distinct from the Romanesque style: we may now 
pass on to a description of the principal cath- 
edrals and churches. 

The great architectural epoch of Central France 
commences with the building of the church of Bt. 
Denis under the Abbé Suyer in 1144, in the reign 
of Louis le Gros. It culminates perhaps in the 
Sainte Chapelle at Paris, and it terminates, so far 
as simple purity of design is concerned, with the 
church of St. Quen at Rouen in 1339. Within 
these two centuries were built at least fifty cath- 
edrals of grent size, not to mention numerous 
abbeys and churches which sometimes in size rival 
the cathedrals. 

Of the cathedrals the most important are those 
of Chartres, Rheims, Paris, Amiens, Beauvais, Noyon, 
Laon, Soissons, Sens, Bourges, Le Mans, and Rouen. 
No one of them possesses all the highest qualities, 
as we found at Karnak in the Egyptian style, in the 
Parthenon in the Greek style, or in the church of 
St. Sophia in the Byzantine style. These qualities, 
however, are said to be found in four examples which 
are quoted as “the wonders of France,” viz.: the 
tower and spire of Chartres, the porch of Rheims, 
the nave of Amiens, and the choir of Beauvais. 
The cathedral of Notre-Dame at Paris, though not 
the first founded, was the earliest in its completion. 
It was commenced in 1163, the choir was con- 
secrated in 1182, the nave completed in 1208, and 
the west front in 1223. Thirty years later the 
transepts were built, and possibly the upper part of 
the western towers. The chapels outside the nave 
nisles and between the buttresses were added 
towards the close of the thirteenth century, and 
their erection was followed by that of the eastern 
chapels in the fourteenth. 

The cathedral at Rheims was commenced in 1211, 
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and retains its original plan without additions. 
This consists of nave, transept, and choir, and with 
side aisles, an apse, and a chevet of five chapels, 
The term chevet is given to the apse when sur- 
rounded with a series of chapels beyond the aisle, 
which is a characteristic feature in French archi- 
tecture. Its earliest oocurrence is found in the 
church of Notre-Dame du Port at Clermont; and 
as subsequently developed in the principal French 
cathedrals, it forms the most beautiful feature in 
their internal de- 
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the walls, the sim- 
plicity of its plan, 
and the magnifi- 
cence of its western 
porch ; unfortunately, before the building had 
risen much higher than the triforium galleries, the 
resources began to fail, and the upper parts of the 
cathedral, though fine in their design and rich in 
detail, seem wanting in the massivencss and solidity 
of the lower portion. The porch isthe finest of tho 
many glorious examples in France: in this as in 
other cases the wall is brought out in front of the 
main walls of the towers, or of the west wall of 
the nave, so as to form three recesses from ten to 
twelve feet in depth (very much in the same way 
as some of our Norman doorways with their series 
of recessed arches are built out). In these are 
placed series of life-size figures under rich canopies; 
above these, from the springing to the apex of the 
several orders of arches, are placed half-length 
figures of smaller size also with canopies. Although 
at first this arrangement of overhanging figures 
may seem to be a mistake, one’s criticism is 


Fig. 32..—Tue Grounp PLax or 
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disarmed by the rich decorative effect and by the 
beautiful carving of figures and canopies. 

Portions of the cathedral of Chartres are of 
earlier date, the western porch belonging to the 
first church of the eleventh century; the propor- 
tions of the interior are finer in this respect, that 
there is not the same straining after immense 
height in comparison with width. The nave is 
50 feet wide and 106 feet high to vault, very nearly 
a@ proportion of 1 tc 2; whereas in Westminster 
Abbey the width is only 33 feet and the height 
290 feet, approaching, therefore, 1 to3. It is the south- 
weet tower which is looked upon as one of the 
marvels of French Gothic, and not the north-west 
tower, which, though of much later date, belong- 
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ing, in fact, to the last phase of 
French Gothic—the Flamboy-, 
ant—is nevertheless a very 
beautiful conception. 

In the cathedral of Amiens, 
commenced in 1220, the archi- 
tects were able not only to 
profit by the experience already 
gained in the erection of the 
other cathedrals described, but 
also to indulye in that scheme 
of decoration which was begin- 
ning to exercise so great a 
fascination over the builders of 
churches, and this not only on 
account of the exquisite beauty 
of colour but from the oppor- 
tunity it offered of setting forth 
the history of the Christian 
religion. ‘Tothe invention and 
employment of stained glass as 
a ineans of decoration and as 
an historical record we owe the 
traceried window and the full 
and complete development of 
the Gothie style; and just as on 
the exterior, the porch and 
niches and every available 
space were filled with sculp- 
ture illustrative of Bible his- 
tory from the Creation of the 
World, so, in the interior these 
truths were,set forth in painted 
glass, and all.the efforts of the 
architect were centred in the 
desire to obtain every portion 
of the wall that could be made 
available for the purpose. It 
is this more than anything else 
that led to the careful calcula- 
tion of the thrust of the vault, 
to its concentration in piers or flying buttresses, 
and to the ultimate development of the style as we 
find it in the purer examples of the St. Chapelle, 
Paris, and St. Ouen, Rouen. 

There is still one other earlier building already 
referred to which in some sense, though incomplete, 
may be looked upon asthe apotheosis of French 
Gothic, the choir of Beauvais, which has been 
already noted as oneof the four wonders of France. 
It is possibly in some measure owing to its being 
only a choir that its magnificence is due, because 
its great dimension is in one direction, viz., height. 
The vault rises to the immense height of 156 feet, 
the piers of the flying buttress alone are over 100 
feet in height,and the whole work is built in the 
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most beautiful masonry, with the greatest subtlety 
eof calculation in the piers and buttresses necessary 
for the support of its vault, so that in the result it 
can only call forth wonder and admiration of such 
@ majestic work. It is only right, however, to point 
out that the builders calculated here with too little 
margin for accident, and already when half built 
alterations had to be made in the design to give 
greater stability to the piers. 

The ultimate division and subdivision of shafts 
and ribs, each of which, like the muscles in the 
human frame, was supposed to exercise free and 
independent action, ultimately led, in St. Ouen at 
Rouen, to the vertical lines assuming a tenuity 
which gave them a wiredrawn effect, and the eye 
searches in vain for some plain wall-surface for 
repose, such repose as is given in the simpler and 
more solid masonry of Chartres, which to the 
architect conveys a much greater effect of beauty 
than the too scientific calculations of the St. 
Chapelle or of St. Ouen. It may have been this 
sense of too great mathematical accuracy which 
led the architects of the last phase of French 
Gothic, the Flamboyant style, to introduce curved 
lines of various kinds in the tracery of their win- 
dows, and to cover the constructive portions of 
their buildings with elaborate blank tracery of the 
most beautiful description ; or. that having mastered 
the problems of thrust and counterbalance, the 
stone-carvers felt themselves free to indulge in 
that complication of canopy work winch forms the 
chief characteristic of thix late penod. The church 
of St. Pierre at Louviers, the tomb of Marguerite de 
Bourgogne at Brou, the south porch of Albi cath. 
edral, and the Palais de Justice of Rouen, may 
be taken as examples of the most beautiful and 
complicated work of this description. 

We have hitherto made no mention of the secular 
or domestic work of the Gothic period, not that 
examples are not to be found, but because they 
always followed in the wake of church develop- 
ment. Besides, as a rule, the vault never entered 
into their construction: most of the problems the 
solution of which created the Gothic style, had no 
existence in domestic work. The wall surfaces were 
perfectly plain, or decorated only by bas-relicfs 
cut im the solid masonry; small string-courses 
marked the second floor ievels, or ran under the 
window silla; and the windows, according to the 
period, had either simple, circular, or pointed- 
headed arches, or, from the thirteenth century, were 
filled with tracery. In the later periods just as the 
wall surfaces of the cathedral became covered with 
blank tracery, s0 this method of decoration spread 
to the domestic work, as may be seen in the Palais 
de Justice at Rouen already referred to. [n the 
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same town the Hétel Bourgtheroulde may be taken 
as another example, while at Blois in the earlier 
parts of the Chateau, and in the Hétel of Jacques 
Coeur at Bourgea, the last phase of French Gothic 
is shown in the beautiful canopy work in the 
tracery of the windows and baluatrades. There is 
one characteristic, however, in which domestic 
work in France differs from ecclesiastical, and that 
is in those features which were derived from the 
The 
towers and walls with their machicolations, suoh as 
we find in Carcassonne, and at Pierrefonds and 
Coucy, became the prototypes of many features we 
find introduced into the later domestic work, and 
the towers and turrets of the house of Jaoques 
Cour at Bourges, which group so picturesquely in 
the design, are independent of ecclesiastical work, 
and are the natural descendants of those features 
which in the feudal chaitenux were designed for 
defence. The machicolations and hoards of the 
mediseval chateau became the parapet of the palace 
or mansion, and the entrance gateway of the 
medizval tower or feudal fortress the prototype 
of the porte cochrre of the French seigneur's 
palace of the fifteenth century. 





GREEK,—XVII. 
{Continued from p. 208 ] 
PARADIGMS OF CONTRACTED VERBS. 
ACTIVE VOICE. 
INDICATIVE MOOD. 


Present Tense. 
CHARACTERIQTIC @. CHARACTERISTIC €. CHARACTERIATIC 0. 


S. tiu(d-w)e, J pir‘d-w)e, Jlore. pie6(b-w)e, J let. 


honour. 
Ti d-ers Gs. GiACé-ers eds. usr d-ere ors. 
vTip(d-e:)G. iA(é-e1 al. pia8(db-es oi, 

D. rip(d-e)a-rov. § pird(é-ejei-rov. ui O(b-€ ob-roy, 
Tip(d-«)a-rov. id(é-eei-rov. psoO(d-«)oi-roy. 

P. tip(d-o}a-pev. piA(é-o)od-ner. pur 6-0 od- per, 
vTi(d-e)a-re. piad(d-e)et-re. sr d-e ot-re, 
Tiyn(d-ov)e-o1. pid(d-ov)oi-o1, psiaO(d-ov)ov-at. 

Imperfect Tense. 

S. étlula-ov)ov. dolarCe-ovjovy.  dulaO(o-ov)ouy. 
ériu(a-es)as. dpir(e-es)eis. — dsb O( 0-8 ous. 
érlu(a-e)a. dpla(e-e)at. dulo&0-«)ov. 

D. dripld-a)ja-rovy.  dpir(d-eel-rov. dys 0(d-e)ov-rov. 
drip(d-e)d-ray, igir(é-e)er-rnv. dusicO(6-e)ou-rny. 

P. érip(d-o)a-pev. égir(é-o)ob-pav, dpso6(b-0)ob-par- 
erip(d-e)a-re. dpir(d-ejetre.  dusO(d-e)ob-re, 
drlu{a-ov)ay, epir(e-ov our.  dulo0(o-or our. 

Perfect Tense. 
8. rerlynea. replAnka. peuloOana, 
(So wepépine, etc.) 
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Pluperfect Tense. 
S. éreriphuen. dxepidrhnn. deus Odrn. 
(So dwredwpa'xn, etc.) 


Future Tense. 


8B. tiphow (pwpa- pirtow. picOdow. 
ow). 
Aorist. 
BS. driunoa, (¢pd- dglanoa. dulabwoa. 
paca). 
SUBJUNCTIVE MOOD. 
Present Tense. 

S. riu(d-0)o iA d-w)e. 110'0(d-w i. 
viu( dens es. DAC é-ns)ps. pic O(d-ps)ois. 
Tim(d-p)6. Qir(d-n fi. pto8(d-p)or. 

D. tip(d-n)a-rov. pid d-n)a-rov. mio (6-7) @-T Ov. 
Tim(d-n)a-rov, gir(é-n)j-Tov. ura O(0-n w-Tov. 

P. rip(d-o)e-pev, pir(d-w)d-mev. pi O(d-w )a-per. 
wip(den)a-re. pid(G-n)a-re. put (d-n)o-7e. 
Tim(d-w)@-c1. pid(d-w)e-or. psoO(d-w)@-c1. 


OPTATIVE MOOD. 
Present Tense. 
ia(é-01 Jorge. 
iA(é-o1s ois. 
PiA(€-01 Jor. 
iA(€-01)oi- Tov. 
gir(é-o1ol-rny. 
pir(€é-o1)ot-mev. 
iA(€-01 )oi-re. 
@iA(é-08 )ot-ev. 


S. rin(d-or@- pi. 
vTin(d-os gs. 
7 i(d-o1)@. 

D. rip(d-01)p-ror. 
Tip(d-org-ryy. 

PD. vip(d-orq-mev. 
Tih (d-01 @-re. 
Tim(d-o1 )p-ev. 


Attec Form, 
PiA(e-0/ ol-ny. 
iA(€-ol Jol-ns. 
piA(e-oi Jol-n. 
ir(e-ol)ul-nrov 
PiA(€-01) 01-Aryy. 
iA(e-of ol-nuer. 


S. rip(a-ol)qg-ny. 
vTi(a-ol)g-ns. 
vip(a-ol)a-n. 

DD, + a(a-ol)e-nrov. 
Tip(a-o1e-hrnyy. 

P. rip(a-oDg-nuer. 


ps 8(d-01)ot- mt. 
puta8(d-o18 )ors. 
pro 8( 6-01 Jor. 
p10°0( 6-01) 06-Tov. 
pioO( 6-01 Jol-rny 
pt78(d-01)ot- prev. 
paO(d-01 )ol-re 
pio (6-08 ote. 


ptrO(0-ol Jol-ny. 
picO(o-ol )ol-ns. 
pt78(o-0! ol-n. 
pio O(o-01)oi-nroyv. 
1080-01) or-4Wrny. 
uso0(o-ol)ol-nuer. 
pio(o-0: Jol-nre. 
ps0 0(d- 0% Jot-ev. 


ploO(o-e ov. 
mi8(o-4 ou-rae. 
yt 0(d-¢ od-Tor. 
wirO(e-4 ov-r wy. 


tin(a-ole-nre. pid(e-ol)ol-nre. 
vTim(d-or)g-en. pia d-a1)ai-ev. 
IMPERATIVE MOOD. 
Present Tense. 

S. ¢lu(a-e)a. plA(e-e)as. 
vis(a-d)d-re. = prd(e-d)el-re. 

D, vips(d-e)a-rov. — diA(d-€ )et-rov. 
win(a-dd-ray.  gidr(e-d)el-rer. 

P. ry(d-oa-re. pid é-€ ei-re. 


pioO(d-€ ou-re. 


rys(a-d)d-recay pid(e-e)el-racay pic@(0-d)ou-recay 


or ti(a-3)e- 
vrey. 


Or @iA(e-d)o0- 


¥T ay, 


or ir O(e-0)ov- 


yTey. 


INFINITIVE MOOD. 


Present Tens:. 


win(d-ew)gy. piA(d-eir)eiv. 


i7O(d-ery ody. 
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PARTICIPLE. 
N. riys(d-wv)av. pid(d-er ar. 
vTi(d-ov)@-7a. gtA(é-ov)odea. 
vTip(d-ov er. PiA(d-ov ovr. 
G. rip(d-0)@-vros, giA(d-0)ob-vyros. 
, Tip(a-ob)s-ons. gtA(€-00)0b-cns. 
etc. etc. 


MIDDLE VOICE. 


psc0( d-wrav. 

pueO( é-ov)ed-ca. 

pio6( d-ov ous. 

pic6(6-0)ob-rros. 

pic@(o-ot job-eys. 
etc, 


INDICATIVE MOOD. 


Present Tense. 
S. rip(d-0)@-uatr. pid(d-0)od-par. 
riu(d-n)¢. PAC En Df. 
Tin(d-e)a-rat. gtd(d-e)et-ran. 
D. rip(d-e)a-cOov. gir(d-e)et-c8or. 
Tip(d-«)a-cbov. pird(é-€)ei-8ov. 


P1A(e-d)ob-neba. 
iA(é-¢)ei-08e. 
:A(¢-0)od-vrau. 


Imperfect Tense. 
S. drip(a-d)b-punyv. épid(e-d)odb-uny. 
éri(d-ov)w. dpidrA(é-ov )ow. 
drip(d-e)a-ro.  dpiA(€-€)ei-70. 


P. rip(a-d)db-pe@a. 
rT1(d-«)a-o0e. 
Ti(d-o)@-yT au. 


D. drip(d-e)a-o8or. epir(d-)ei-a8or. 
érip(a-d)d-cOny. dpraA(e-del-cOny. 


p10°0( 6-0) o- pres. 
pic (d-7 os. 
pcO(d-e)ov-rat. 
puc0(d-¢)00-a8or. 
pic0(d-¢)0v-a8or. 
pO 0-5) 01-460a. 
psoO(6-¢ )ov-abe. 
pi 9( 6-0) 00-vras. 


¢108 (0-d)ob-pny. 
é4108(d-ov)ov. 
€usc8(d-€)0v-ro. 
¢u100(d-€) 00-80. 
€4108(0-d)au-rOny. 


P. erip(a-d)b-ue8a, epia(e-d)ov-peda. dusr8(0-d)o0-neGa. 


eris(d-e)a-cbe. epidr(é-e)ei-o0e. 
driu(d-0)@-yro. epiA(€-0)0v-vro. 


Perfect Tense. 


S rerlunua. wedlAnuas. 
(So repepauas.) 
Pluperfect T nse. 
S. drerimnuny. ewepirruny. 


(So dreqwpa’uny.) 
Future Tense. 


S. rimfooua. Pidyoouas. 
(So gwpa'coua.) 

Aorist. 
S. éripnoduny. epirnoduny. 


(So dgupacduny.) 


€u100(d-e)ob-a66. 
€4:00(d-0)00-r7ro. 


penloeOapuas. 


duemicOduny. 


picOwoopuas. 


dpicbacduny. 


Third Future Tense. 


S. reristooua. we@irAnooua. 
(So wepapa’ couat.) 


pemicOocouas. 


SUBJUNCTIVE MOOD. 


Present Tense. 
PA (d-e9 eo-par. 
oACEn)p- 


S. tin(d-0)a-pas. 
Teal d-7 a. 


Tin(d-n)a-ra:. iA(é-7)%-Ta. 
D. tipld-y)a-c8or. gir(d-9)ij-o8or. 
Tip(d-n)a-c8or. gir(d-n)9-o8or. 
P. rip(a-d)d-peda. pidr(e-cb)o-ye2. 
Tip(d-9)a-c8e.  gidrA(é-n)¥-0 Oe. 
Tye(d-w)S-vra. @1A(d-00)a-rras. 


pio b- 00) io-jaeas. 
p00(d-p oz. 
psc0(é-n)a-ra. 
puce(d-» )a@-ebor. 
mi O( 6-9) o-oBor. 
po0( 0-6) d-peOa. 
p10 O( -y )o-o6e. 
yuc0(b-e )e-vrat, 


GREEK s71 
OPTATIVE MOOD. Impf. Ind. “Earreor, Grrers, Erde, dwrdeuery, drAcire, 
Present Tense. brdeor. 
8. viple-el)g-pay. grA(e-olol-pyy. pueO(e-ol)ei-uqr. Opt. Tradeyu, waders, wrdos, oto 
vTin(d-e1)¢-o. @iA(éor}ei-e.  ie8(d-01)oi-o. Middle. 
Tus(d-ot)e-ro.  geA(d-es)oi-re. pate 0(d-08) 01-70. Pres. Ind. TAdope:, wrAdp, wAciras, wrAedueda, wAciober, 
D., vipla-ol)¢-cOor. gir(d-o1)ot-o8or. sseO(d-01)08-e8or. ete. 
riu(a-ol)g-oOny. qACe-cl)ol-cOnr. pis8(e-ol)ol-cOny. Inf. NrAcio@a. Part. wreduevos. Imp. éxrd- 
P. rip(a-ol)f-yeOa. @iA(e-of oi-weOa. 11:00(0-0l) of-neOa. map. 


Ti d-o1)p-obe. @tA(d-01)0t-cOe. pseO(d-01) 01-064. 
vTip(d-o1)g-yro. gid(é-o1)oi-vro. pscO(d-01)08-rTOo. 


IMPERATIVE MOOD. 
Present Tense. 
S. rip(d-ov)e. DiA(e-0v) ou. 
ris(a-€)d-00w. pir(e-del-cbe. u:00(0-¢)ov-ober. 
D. vip(d-e)d-c8ov. pidr(d-«)ei-c8ov. pirO(d-¢)0b-c8oy. 
Tip(a-d)d-cOuy. pir(e-d)el-cOav. wic8(o-d)ov eer. 
P. rip(d-e)a-cbe. pid d-e)ei-o80e. rier d-0 )ov- ore. 
vip(a-d)d-cOworar gid(e- é)el-cOm- 108(0-4)00-7bu- 
or rip(a-é)d- cayor@giA(e-d)- cay or p10 O(0-4)- 
aber. ei-cbey. ov-c bev. 


pso0(d-ov)ov. 


INFINITIVE MOOD. 
Present Tense. 
vTip(d-e)u-cOa. pidr(d-e)ei-cbar. p00(d-€)0v-c bai. 


PARTICIPLE. 

N. rip(a-d)d-mevos. Qir(e-d)ob-pevos. 410 8(0-d)ob-pevos. 
Tip(a-o)w-pern. pid(e-o)ov-peérn. 108(0-0)ou-uden 
Tin(a-d)d-pevoy. pir(e-d)ot-pevor. u100(0-d)0b-pevor. 

G tip(a-0)w-pévou d:A(e-0)0v-udvou 4:06(0-0)0u-nEvov. 
Tip(a-o)e-pdyns. piA(e-0)ou-perns. 4108(0-0)ou-udrns. 


PASSIVE VOICE. 


Aorist. 
AN driphOny. epiandny. dus aeOny. 
(So dpwpa’dyy.) 
Future Tense. 
S. ripnOfoouat. PiAnOyooua. picbabhicopa. 
(80 pepabhoopas ) 
VERBAL ADJECTIVES. 
Tun-rtos, -rda, -rdov; gwpa-rdos, -rda, réor; 


gudn-tdos, -rda, -rduv; pscbe-rdos, -rda, -Tdoy. 


REMARKS ON THE CONTRACTED VERBS. 
Dissyllabic verbs in -ew (ns wAdw, I sail; xvéw, 
I breathe ; 0¢e, I run, etc.) admit only the con- 
traction in «. (made up of e« or ee), and in all 
the other forms remain uncontracted, as :— 


Active. 
Pres. Ind. Trade, wreis, wAat, wAdopev, wACTE, TAdoUCt. 
Subj. TAde, wAdps, wAdy, wAdeper, wAdyte, wAe- 
ori. 
Imper. Ad. Inf. wreiv. Part. aréav, xddovea, 
wAéov. 


The verb 34, Z dind, admits contracfion in all 
its formsa—e.g., 80vv, 8obrros, Biadoiua:, kardé8eur; but 
not Sei, it is necessary, nor 8dopa:, J need. 

Several verbs in -aw depart in contraction from 
the ordinary rules, so that ae, ae:, ay, ap become 
7 and p instead of a and «, as :— (de, (o, J lire, 
(jis, -fi, -frrov, -Hre; inf. (jv; imperat. (4; imperf. 
Eley, -ns, -n, -Hrov, -hrnv, -Ouer, -Hre, -wo1. Also 
weivd-w, weve, 1 am hungry, inf. reir, ete. ; 8apd-e, 
bife, J am thirsty, inf. 8pjv. Further, evde, avd, 
I scratch, inf. xvi»; oude, ope, I rash, inf. cup; 
vdeo, yo, L rub, inf. wir; xpdoua, xpepuaur, IT wae, need, 
xeh, xphras, inf. xypfioOa. So droxpmpa, J waate, 
inf. awoxphaba: ; xpde, xpe, J give an oracle, xpis, 
xpp, inf xprir. 

Respecting the use of the Attic forms of the 
optative in -yy, observe that in the singular of the 
verbs in -¢w and -de the form -oln» is preferable to 
the ordinary form, and in the verbs in -dw is almost 
exclusively to be employed ; but in the dual and the 
plural the ordinary form in all three kinds of verbs 
is more usual. The third person plural has regularly 
the shorter form. 

State what is the part, and what is the English, 
of the words in the following exercise :— 

"Erimtoa. duscOdbny. gianréos. rerlunna. ripn- 
vdos. ripgus. giroiy. Tingunv. Timpueda. Tipe. 
ringer. moGorre. eripa. eplra. euicOot. epireiro. 


misOovro. dripwper. dpircire. dusoOovre. dripucbe. 
euicOoicbe, Timey. Tisneoa. Pirovvros. Tipeudyn. 


Girovuudvov. picboiaba. pmicOoi. Prapat. HiAotuas. 
GIAfi. irctoOas. 

Give the contracted form for these uncontracted 
forms :— 

Tides. girde. risdere. rhuae. gidrdoper. tind 
over. duloboe. eripdecbov. Upiredunv. dusobdero. 
micboduevos. Tindower. pirdormer. pusoOdo:. pucOdoius. 
tipdoro. ucOdorro rimaclnuer. pidrcolny. pscGooln- 
tov. picbooinre. girdowro. 


Write out in full, according to the paradigms, 
the following verbs, first in an uncontracted form, 
and then in a contracted form, and then again in 
the two forms combined :— 


GoBie, I frighten, poBhow, wepdAnna, repéinpas. 
Xupdo, I yield, xuphow, cexdpnna, xexdpypas. 
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Noséw, I make, wochow, rerolnna, wenoinuas. 
’Ayarde, I love, dyarhow, tryawyna, hydenuas. 
Ninder, I conquer, vinhow, verlenna, veriunuat. 
Anadw, I show, 8nrdow, BeBhAwKa, bedhAwpuau. 
Xpvodw, I gild, xpvodow, xexpvowxa, Kexplocpat. 


In order to obtain a perfect acquaintance with 
these verbs, we must practise the forms in detail, 


and first 


THE PRESENT AND IMPERFECT ACTIVE 


oF 


CONTRACTED VERBS IN -dw. 
VOCABULARY. 


"Ayawde, I love. 

"Acuh, -fs, #, the height, 
the bloom or flower 
(our aomé). 

"Aorpawrw, 1 lighten (it 
lightens). 

Bpovrdw, 1 thunder. 

Apde, 1 do. 

'EAAds, -d&os, 4, Hellas, 
Greece. 

‘Etawardw, I deceive. 

"HAixia, -as, 1, Age. 

@Gapspardws, daringly, 
bravely. 


"13¢a, -as, 4, appearance, 
form. 

Kal, even. 

Nixdw, I conquer. 

‘Opdw, I see. 

‘Opudw, I set out, rush. 

Xiwardw, I ain silent. 

Xuyxunda, I mix together, 
putin confusion (xuxde, 
T move, mix). 

Zuuuaxos, -ov, fighting 
with (on the side of). 
As n substantive, an 
ally. 

TeAevrdw, I end (life), die. 


EXERCISE 89. 
Translate into English :— 


1, TlOAAdKiS ywouny efawaraaw dda. 
3. "Epw rips aperis. 
wig Kal kaxds by8pa dyaldy. 


yindtw Kép8os. 


2, Mh ae 
4. TloAAdxis 
5. Of dyabol epior rijs 


6. TloAAol KvOpwwor dy ry) ris HAcclas dxuz Te- 


7. *H oidaa,  Adye duelvova. 
deri xdyras dyOpdaous reAcurgy. 


dxover. 


8. ‘Avd-yen 
9. Novs ép@ kul vous 


10. Cappardas, & orpariwrai, dpuauer én) 


‘nus. 11. Mply wey weivfy woddol eo@iovar, 


jv wlyovery. 
Jon. 


12, Ovw Yor: trois uh Spacr 
13. TlepixAns forpawrey, ¢Bpdyra, 


Guvexvea thy ‘EAAd8a. 14. EYOe adyres waives robs 


yorets Gyarger. 


QUESTIONS ON THE EXERCISE. 
What is ¢lawaraaw made up of 2 What mood, 
tense, and person is it? What class of verbs does 


it belong to? 


Why is QAudas in the genitive case? Go through 
the noun— that is, decline it, 

Give the tense to which ép¢@ belongs, in all its 
parts—first uncontracted, then contracted. 

What part of the verb is Spec: ? 


What is the root of forparry? What augment 


has the form ? 
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Explain the formation of ovvent«a. 
What part of the verb is dyargey? Go through 


the tense. 


EXERCISE 90. 


Translate into Greek :— 


1. Thou deceivest. 2. He deceives. 3. He was 


deceiving. 4. You two deceive. 


5. They deceive. 


6. They were conquering. 7. We were conquering. 


8. The general conquers all his enemies. 
10. We are thirsty. 


hungry. 


12. The allies are hungry. 


9. Iam 
11. They are bungry. 
13. It lightens. 14. It 


thunders. 15, Thou didst put the city in confusion. 


16. Good children love their parents. 
18. Thou lovest all men. 19, 


loves his mother. 
They see thee. 


17. The boy 


THE PRESENT AND IMPERFECT ACTIVE OF 
CONTRACTED VERBS IN -eq. 


VOCABULARY. 


*AOvyuce, I am dispirited 
(@vuos, spirit, courage). 

"Aueddw, 1 neglect, dis- 
regard. 

*av, short for «dy “with 
subjunctive mood) 
wal Ay = chy 

"Anoppéw, | flow from. 

’"Aoxéw, I practise, exer- 
cise. 

Adm (with gen.), I want ; 
Sei, it is necessary (with 
acc. and inf ). 

Avoruxéw, I am 
fortunate. 

"E@éAw or O¢Aw, I wish, 
I will. 

*Exavéw, I praise. 

Evrvy¢éw, I am fortunate, 
prosper. 

Evyh, -js, ), a request, 
prayer. 

Kparéw (with gen.), 
command (xpdros, 
strength), am master 
of. 

Aadéw, I speak. 


tn- 


Mdaa, greatly, much; 
compar. paddoy, rather 
(in Latin magia, 
potius); superl. pda- 
ira, mazxrime, very 
much, perfectly. 

Ovdérore, never. 

Ovre —obre, neither — 
nor, 

Now, I make, I do; 
hence wofrns, & poet— 
that is, @ maker or 
inventor. 

Tiovéw, I labour. 

Tipogdoxdw, I expect, look 
for. 

Zrydow, I am silent. 

ZvAAauBdyw, I take with, 
I help (governs the 
dative). 

Suuwovéw, I labour with, 
assist. 

TeAew, I bring to an end, 
accomplish, 

@povdw, I have in my 
mind, I mind; péya 
dpoveiy, to be haughty. 


EXERCISE 91. 
Translate into English :— 


1. *Avnp wornpds Buoruxei, chy ebruys. 
xpdriaros (sc. dor) by Oupou xparfs. 
4.°O rt by moire, voullere dpay 
5. dlros lag cupwovay airg wovei. 
ErOpewo: Ornrol nh dpovolyray imtp Oeobs. 
pdduocra ebtyyay ph pdya gppovelra. 


# AaAciv xpéwer. 
Gedy. 


2. Blos 
3. SeyGr parroy 


6. Of 
7. ‘oO 
8. Ov8drer’ 


KGvueiy roy xaxes wpdrrovra Bei, 7a Bertie 33 wpec- 


POLITICAL 


Senge del. 9. TE wovovwTs Geds wvdArdAaufdew. 10, 
Qucacivar doxeire cal ipyy cal Adyy. 


EXERciss 92. 


Translate into Greek :— 

1. He is unfortunate. 2. They are fortunate. 
8. They were fortunate, but they were not happy. 
4. You are unfortunate. 5. Conquer jour spirit. 
6. Friends work together with (dat.) friends. 7. 
Let not a mortal man think (carry his aims) above 
the gods. 8. They become dispirited when they 
are unfortunate. 9. Ye are dispirited. 10. He was 
dispirited. 11. The boy neglected his body. 12. 
A wise man praises those who practise justice. 


KEY TO EXERCISES. 


Ex. 87.—1. The soldiers were ordered to go against the 
enemy. 2. Sparta was once fearfully shaken by an earthquake. 
8, The power of the Persians has been broken by the Greeks, 
4. The enemy were shut up in the citadel. 5, The barbarians 
took to flight when they heard the Greeks dash their shields 
against their spears 6. The war was stopped. 7 We hope 
that wo shal] accoinplish all things well. 8 I would that I 
might accomplish all things well. 9. The treaty has been 
broken by the barbarians, 

Ex. 88,—1. O: orparwrat wpds rove wodeusous wopeievOar 
aexeAqvepivas cioty. 2. "H wéAcs nuetepa urd cecopou réOpaua- 
tas. 8 ‘Exeeurn 9 works Urd cearcpor OpaveOnceras. 4. °H wodis 
bwd onncpov cecerar 5. °H rev [lepoer bdvauis wd Tey ‘EAAnvey 
dpavaty. 6. Oi wodeuior cis THy dapay KaraxexAuopudror ciaiv. 
7. At aowibes wpog ta Sdpara Uwd Twr wodeuion expovaOncear. 
8. ‘O wéAquos weravra. %. 'O wéAdcuos weravoerar, 10. Ei6e 
wavra madwg avucaieda. 11. Kedevoa pgdidy dori h grvoa. 
12. ‘H ovv@ihan ved rev wodeucew AvOnoera. 


POLITICAL ECONOMY.—IV. 


{Continued from p. 212.} 


LAND, LABOUR AND CAPITAL (continued). 
LET us look at some of the circumstances by 
which the productive power of land has been in- 
creased :— 

(1) The improvement of breeds of domestic 
animals by careful selection of the best stock; and 
also of seed. 

(2) In hot countries, the storage of water and 
irrigation of land; which we know to have been 
practised at least 1,000 years B.c. 

(3) Rotation of crops, to use all the different 
subetances in the ground that plants require. The 
gradual disintegration of rock, and the action of 
water in carrying these substances goes far in- 
course of time to replace those used. 

(4) New kinds of crops. Maire, introduced into 
Italy in the fifteenth century, is now the staple 
food in much of that country. Buckwheat seems to 
have come into Europe with some of the various 
invasions of barbarians from the East. It is not 
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mentioned before the fifteenth oentury, Rice 
was introduced into Spain from Africa by the 
Moors; the Arab conquest of Egypt had intro- 
duced it there from Asia. In the fifteenth century 
it was introduced into Italy, and {it is now a ataple 
food in parts of the north, Now these two latter 
grains will grow plentifully on land which (because 
it is too poor in the first case, and too wet in the 
second) would not grow wheat at all, or not nearly 
so much. More food is therefore produced with 
less labour, and some labour is set free to produce 
other things. Still more striking is this in the case 
of potatocs. To grow potatoes instead of wheat 
will enable between five and six times as much 
food per acre to be produced. Potatoes were 
introduced from America by Sir Walter Raleigh; 
but were not generally grown till the last century, 
It is true this cheapening of staple food has some- 
times had one most disastrous result. Population has 
increased up to the limit of the means of subsist- 
ence: then when this cheap food failed, there was 
nothing else to turn to that could be grown in 
quantities sufficient for the population. Hence the 
great Irinh famine of 1847. 

Much the larger number of the vegetables now 
grown by English farmers and gardenera—even if 
we do not count what are grown as mere curiosities 
—have been introduced in England since the 
middle ages. Rye-grass, lucerne, kohl rabi, and 
cultivated furze tor cattle food, are quite modern 
crops. Among root crops, turnips and mangel- 
wurzel were introduced into England from Holland 
about the sixteenth century. At first they were 
only known as garden plants, but in the seventeenth 
century they came to be very generally planted on 
land which had hitherto lain fallow for the year. 
In the eighteenth century there was a great increase 
of cattle food, owing to the fact that clover and 
lucerne began to be much cultivated and manuring 
became much more general. So we find a striking 
contrast between the quantity and quality of meat 
available in the middle ages and in the present day. 
In the fourteenth century a fat bullock, ready to kill, 
seldom weighed more than 400 1b. In the sixteenth 
now and then it seems to have weighed 600. Scien- 
tific cattle breeding began about the middle of the 
last century, and the best bullocks of many breeds 
now weigh over 2,000 Ib. This is due partly to 
better feeding, partly to more care in breeding; and 
of course the larger the size of the animal, the 
greater the proportion of meat to “offal.” Since 
about 1800, oil-cake, ensilage, and other cattle foods 
have come in to assist in increasing the weight, 
and indeed in keeping cattle alive through the 
winter. In the middle ages people never had fresh 
meat in winter, because, having only hay, they 
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could not afford to feed their cattle well enough to 
make it worth while to keep them. They killed 
and salted them in the autumn, except a few, and 
lived on galt meat, of course without vegetables— 
whence in part the terrible scurvy or “ leprosy” 
which has left so many traces in the “lazar houses” 
of old English towns, and the ‘“squints” or “ leper 
holes” found in some old English churches, Again, 
in the fourteenth century the fleece of a sheep 
probably weighed about 14 lb. on the average: the 
wool was very coarse and poor. In the eighteenth 
century it weighed 6 lb., now it may be from 7 to 
9 lb. The fat sheep too has increased from an 
average weight of 40 Ib. in thirteenth-century 
England to 70 or 80 1b. or more (according to the 
breed) to-day. 

New methods of tillage—manuring, subsoil plough- 
ing, machine cultivation, and so on—have also 
done much to increase the productive power of land. 
In the fourteenth century, the average produce of 
English corn land in a good year was about 11 
bushels per acre. The average now is 25 to 27 
bushels, which but for the low price of wheat due 
to foreign competition, might casily be increased 
to 35; while in some cases 50 to 52 bushels an 
acre is produced. The grain too weighs more and 1s 
moch more nutritious than in the fourteenth century. 

In manufacture the great development of 
machinery, dating from about 120 vears ago, has 
immensely increased the productive power of 
labour; while the working power of the labourer 
has been immensely increased by his better food, 
his better sanitary surroundings, and his greater 
education, both at school and by the increased 
variety of his ordinary hfe. High wages, themselves 
the result of increased production, spontaneously 
react to produce an increase through producing 
these effects. It must not be supposed that this 
productive power is capable of indefinite increase, 
or that it is always increased by the same methods, 
In some branches of industry, notably in vine- 
growing, and some kinds of fruit and vegctable 
culture, the small farmer can actually beat the 
large company, though it has plenty of capital and 
the latest appliances. They cannot supervise their 
men so efficiently ; and as he gets all the product 
he does not care how hard he works. 


DISTRIBUTION.—(A) THE LANDLORD'S SHARE, 
AgsuMING, then, that land is private property, and 
that landlord, Jabourer, and capitalist are separate 
persons, what will be the shares of each in the 
product? What will the landowner receive simply 
as a landowner, whether he also works or supplies 
cnpital or does neither ? 

Economists, in answering this question, make the 
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following assumptions: (1) Land varies in fertility 
and convenience of situation, and in other advang 
tages, such as healthiness, which we may for brevity 
class under one of these heads. (2) At any given 
time, there is some land being cultivated which will 
only just pay for cultivation: that is to say, will 
give the cultivator the ordinary rate of profit on 
his capital besides replacing what he expends on it. 
Land which does not do this would, of course, soon 
ruin the cultivator unless he had other means of 
living ; and unless he gets about as much as he 
would in some other business, we may assume he 
will not care to continue working his land. Many 
people no doubt—some country gentlemen, for in- 
staunce—cultivate land which does not pay them; 
but then their chief aim in doing so is not the pro- 
duction of wealth, but amusement or occupation : 
so they are outside the province of political economy. 
(3) As the better land will produce more for the 
cultivator, men with capital will be constantly 
bidding against each other for land; and the land- 
lords will stand out for the highest rent they can 
get. (4) Competition is perfect: that is, each 
landlord knows what offers are being made for the 
various descriptions of land, and each would-be 
tenant knows the qualities of each lot of land and 
can accurately estimate its worth. This last as- 
sumption is clearly never realised, but it gives us an 
idea of what the landlord’s share tends ta be apart 
from the complications introduced by ignorance, 
imperfect competition, and various non-commercial 
causes, 

Now it is clear that a would-be tenant cannot 
profitably offer to pay anything for the use of the 
land just “on the margin.” This would reduce his 
profits, so that his farming would no longer pay. 
But let us suppose that such land produces (say) 
fifteen bushels of wheat per acre; and that the 
intending farmer sees a piece which he thinks would 
produce twenty bushels. Clearly, he can make just 
the same profit by taking this land and paying the 
landlord the equivalent of five bushels, as he would 
by taking the poorer land. Asa matter of fact, he 
may very likely expect that the landlord will, to 
get his land let, refrain from exacting quite all the 
value of five bushels. But assuming that the land- 
Jord does exact all, clearly the highest rent the 
tenant can afford is the equivalent of five bushels 
anacre. If one tenant does not offer that, another 
will; while if one landlord asks six bushels’ rent 
for land that will produce only five bushels beyond 
the fifteen which represent the cost of production 
piwa the ordinary profit, the competition of other 
landlords with him for tenants will bring down this 
figure. Finally, the land on the margin of cultiva- 
tion will just pay expenses but leave no surplus, 
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and the rent that can be paid for any other piece 
“will be just equivalent to the excess of its produce 
over that of the land “on the margin of cultivation.” 

When the soil of England supplied nearly all the 
grain consumed in the country, the rise or fall of 
this margin of cultivation could be seen in some 
districts. On Salisbury Plain, for instance, it is 
said, when the price of grain was expected to be 
high, fresh land would be taken into cultivation. 
When the price of grain fell again, such land went 
out of cultivation and became pasture. Now that 
foreign grain has largely displaced English, the 
margin has ascended in England—that is, it does not 
pay tocultivate some of the land which was formerly 
profitable. But, as a rule, the margin constantly 
descends, because population constantly increases 
and more food is wanted fur them. Railways and 
stenmers have made it possible to get at the grain 
from new countries whose fertility and situation 
(in the economic sense) ale superior to that of 
England. But the supply of fresh land is by no 
means infinite, and these temporary disturbing 
causes do not permanently affect the truth of the 
theory. 

But it must be admitted that history does not 
seem to bear out the theory entirely. We should 
expect, according to it, that the most fertile lands 
would be cultivated first, and that as the demand 
for food increased with the increase of population, 
less and less fertile land would be gradually resorted 
to. But, asa matter of fact, we find that cultivation 
has very often begun among the mountains, in 
relatively poor land, and has gradually spread down 
to the plains; because a nation must be strongly 
organised for defence before it can cultivate land 
expose(l to an enemy. In America, too, the rich 
bottom land along the great river valleys is by no 
means all cultivated even now; because it requires 
much capital and labour to protect it against floods 
or to make it healthy enough for labourers to work 
there. And the lands of the new countries opened 
up in this century—American prairies, Australia, 
the wheat lands of Manitoba, and of the Argentine 
Republic—are not less but more fertile than English 
land: true, they mostly produce about three-fifths or 
four-fifths the amount per acre that average English 
land produces, but they do so at much less cost. 
But, really, all this is not against the theory. The 
Law of Rent, like other laws of abstract science, is 
true, provided the assumptions from which it follows 
are trae and are not complicated in practice by 
special facts. As a matter of fact, they always are 
complicated by some such facts. The wheat lands 
of America have only been opened up recently, 
becanse, until railways and steamers were running, 
the wheat could not be taken away. As itis, much 
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fertile land has been added to the avnilable food 
area ; and what is the oonsequence? English rents 
have gone down—just as they ought according to 
the theory. Some of the objections, too, overlook 
the fact that political economy has to use ordinary 
words in special senses. “ Fertility and situation” 
mean in connection with the theory, “advantageous- 
ness for cultivation”; and the rich unhealthy land we 
spoke of, though “ fertile” enough in the ordinary 
sense, is not fertile in this special sense of political 
economy. 

This same law of rent applies—with a slight 
change, of course, in the meaning of the terms—to 
mines, fisheries, quarries, and all sources of wealth 
the output from which is not capable of indefinite in- 
crease ; or which, as it is sometimes put, are subject 
to the Law of Diminishing Returns-—that is, from 
which an increased quantity of wealth can only be 
got by a wore than proportionate increase of the cost 
of getting it, v.¢., of the labour and capital applied to 
theland. Manufactured goods are not (appreciably) 
subject to this law, because, though their raw 
material is so, the cost of it is so smalla part of 
the total cost of the finished product that we may 
disregard the increased cost, due to the Jaw, in our 
calculations, But it is clear that if we have to dig 
deeper for our coal, for instance, the difficulty of 
working it will increase very rapidly ; and we should 
presently come to a limit of depth beyond which it 
would be unprofitable, and even physically im- 
possible, to pass. 

The law of rent also applies to the rent of frechold 
building land, and that part of house rent which 
represents the payment for the land as distinct from 
the payment for the use of the house; this latter 
part, it is to be particularly noted, is to be classed 
as interest on the capital of the house-owner. Here 
we may, in stating the law, write “advantageous- 
ness” or “ productivity” instead of “ fertility and 
situation.” In London and many parts of England, 
the land, and the houses on it, so often belong to 
different owners, that the distinction is clear enough. 

Now supposing (for simplicity) that a people 
lived on an island quite cut off from the rest of the 
world, it is clear that their land would tend to in- 
crense in value without anything being done to it, 
simply because there would be more and more 
demand for the limited quantity of land available, 
to grow food or for building. Anda little reflection 
will show us that as population constantly tends to 
increase, this value must constantly tend to increase 
too. There may, of course, be exceptions—popula- 
tion may move away from one district where work 
is slack or the soil or climate bad, to another with 
less disadvantage in these respects ; or a large area 
of fertile land may be very rapidly opened up—as 
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in Western North America since about 1840. But 
these clearly are exceptions. In our great towns 
land fs constantly becoming more and more valuable 
on the whole, simply because more people wish for 
houses and shops in town, and so with the increased 
demand the value rises. 

This increase of value, due as it ia to the circum- 
stances of the society, not to anything the landlord 
does, has been called the “unearned increment "— 
a term invented by J. 8. Mill; and it has been pro- 
posed to tax it heavily, or deprive the landlords of 
it altogether. This question we must reserve until 
we talk about taxation. Other kinds of wealth of 
course often increase in value, without the owner or 
indeed anyone having done anything to them, 
but the conditions under which they do so are 
more various and less common. 

From the law of rent a curious result follows— 
that rent is not an element in the price of the pro- 
duot, provided that competition 1s perfect. For 
some land produces only just enough tu pay working 
expenses, with a profit; the producer must sell his 
grain at a certain price to make it worth his while 
to grow any. If ho reduces his price appreciably, 
he will soon have to go out of the trade. Now 
why should the producers from better land take 
any price less than this? If competition is perfect, 
the buyers’ competition will send up the prices of 
the produce from the better land to the level of the 
prices of the produce from the worst. So that were 
the oultivators of this better land its owners, they 
would of course get larger profits on their capital 
than the cultivators of the worst do; but the 
consumer would pay the same price for produce 
of the same quality, whatever land it came from. 
But assuming that the cultivators hire their land, 
they will offer some part of these extra profits to 
the landlords, as rent of the better land; and as 
competition becomes more and more perfect, they 
will tend to offer the whole. With absolutely 
perfect competition, such as the theory assumes for 
convenience, they would offer the whole. 

Hence, anything that artificially increases the 
price of agricultural produce to the conaumer—such 
as a duty on foreign corn—must eventually tend to 
benefit the landlord, rather than the tenant. The 
law of rent is usually treated with reference to 
agricultural produce alone. From the tenant’s 
standpoint, we see it isa price paid for a natural 
advantage. Fromm the landlord's standpoint, it is a 
surplus that the possession of a natural advantage 
enables himto secure. And the price of agrioultural 
produce generally tends to be fixed by the price of 
that portion of it which just covers the cost of 
production (including the average rate of profit). 

It has recently been noticed that all these pre- 
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positions are true of other kinds of produce. Specia} 
advantages in production, or special business ability,” 
tend to get extra remuneration for their owner 
which is of the nature of a price paid for a natural 
advantage. And the price of all produce tends to 
be fixed by the price of that portion which is pro- 
duced at the least advantage. But so many more 
causes complicate these tendencies in manufacture 
and trade than in agriculture that they have only 
recently been noticed in the former, and the results 
are as yet but little worked out. 


(B) THE LABOURER’S SHARE. 


A builder about to contract to build a house may 
be supposed to estimate his expenses somewhat 
thus :—So much for materials ; so much for cartage; 
50 much for wear and tear of machinery or of tools 
which he may supply ; so much for labour; and he 
would add a sum which is his profit. The person for 
whom the house is to be built might analyse the price 
he pays under these heads. Contractor's profit and 
workmen’s wages seem to him part of the expenses 
of production; while to the contractor the wages 
he pays, at any rate, seem to be so. 

If we look at the transaction more broadly, how- 
ever, the cost of production is here confused with 
the remuneration of the different people employed. 
From the point of view of society generally, master 
and workmen are working together in building a 
house. The master consumes his capital in a way 
that affords him no present enjoyment. The poli- 
tical economist’s concise name for this use of capital 
is “abstinence.” The master and the workmen 
both give their labour, and in the result there is one 
house more added to the sum of wealth in the world. 
Clearly, if the workmen could have waited to draw 
their wages in a lump, master and workmen would 
then be dividing (according to stipulated shares) the 
equivalent of the wealth they had been producing. 
The workmen would get the reward of their labour ; 
the master of his “abstinence,” as defined above, and 
of his labour of superintendence and his risks. 

The old analysis of cost of production—which in- 
cluded wages and profits in it—confused “ reward” 
with “cost.” Profits are not “cost” except from 
the purchaser's point of view; wages are “cost” 
only from the purchaser's or employer’s. Both, in 
reality, are shares of the product. But as it is 
generally quite im,ossible to any exactly what the 
product will fetch when it is completed, still more 
what share each man has taken in producing 
it, wages are advanced to the workmen out of 
capital, and the capitalist repays himself out of the 
price he geta for the product, The money wages 
now paid are partly, at least, a sort of rough com- 
position for the workman's share of the product. 
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This arrangement is only possible where there is 

, plenty of capital. In new countries, where capital 
is searce, it often does not exist. Farm hands in 
many parts of the United States usually live with their 
employer. He boards and lodges them, and advances 
money to them from time to time. But they do 
not get all their wages for the year till the chief 
crop for the year is sold: that is to say, their wages 
are paid out of the product, but advances are pre- 
viously made out of capital, and the employer 
repays himself out of the product. Only within 
the last thirty years has this system declined in the 
eastern and middle states, with the growth of 
capital and of facilities for borrowing; and it is said 
still to be common in parts of the west. 

The dependence of the wages in a trade on the 
product and its price is admitted by the institution 
of the “sliding scales” used in some traces, as in 
the coal and iron trades of the north of England. 
According to these schemes, wages in the various 
branches of the trade rise and fall in certain pro- 
portions, according as the price of coal and iron 
rises or falls. But these scales have been tried 
several times and again abandoned, and it may be 
feared that the multitude of business details that 
must be attended to in fixing them can harJly yet 
be dealt with in a way that satisfies all parties 
concerned. 

This error of including wages in cost of production 
led to a very unfortunate theory, which embittered 
the working men of England ayainst political eco- 
nomy more than anything else during the first half 
of this century. Each employer, it was argued, 
pays so much wages in a given time, say a year, 
to his men out of his capital. In different trades a 
different proportion of capital is paid as wages ; the 
more hand-labour, of course, the greater the pro- 
portion. But the proportion in each trade ix fixed 
by the circumstances of that trade—the amount of 
capital in it, the kind of work done, etc. The 
capital in each trade devoted to the payment of 
wages was called a wage-fund. Now suppose the 
workmen in a trade ask for more wages. If the 
masters pay more, it will reduce their rate of profit ; 
then it may not be worth their while to continue 
in the trade. Moreover, if wages rise in a trade, 
fresh men naturally will come in, so each workman 
will get a smaller share of the wage-fund. So that 
in any trade, at any time, each man’s rate of wages 
is fixed by the conditions of production. If the 
rate rises, capital will leave the trade and the total 
wage-fund will be diminished, and fresh men will 
come in; so the wage per head will be diminished 
too. 

This theory comes down from the beginning of 
this centary, when English trade was rapidly in- 
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creasing, hand-labour was still much used, capital 
did not move so freely into prosperous trades as it 
does now (sinoe there were fewer banking facilities 
and much less capital to lend); and so the first 
question a manufacturer asked himself when he 
wanted to increase his production was, Have I 
enough capital to put on more hands? But it entirely 
overlooks two facts :—(1) That the product and the 
value of the product are not fixed quantities in 
manufacture any more than in agriculture. More 
might be turned out and vet less profit made, or 
vice vered. A sudden demand for coal in 1878 
(owing partly to the opening of the Sues Canal, and 
to the increase from that and other causes of steam 
navigation, iron, and other manufactures) sent ap 
the price of coal, the profits of the coal owners, and 
the miners’ wages al] together—and the rise in wages 
was not all due to the fact that the supply of 
skilled miners ran short. (2) That, as a matter of 
fact, the rate of profit does not depend on wages; 
that it did was a corollary from this “ wage-fund” 
theory. If the product and its value were fixed 
quantities, and the “ wage-fund ” was fixed too, it 
followed that wages could only be increased hy 
taking from profits, and rice rersd. In reality, 
however, it is indicated by many observations that 
it Is truer to say that “the rate of profit depends 
on the cort of labour” —which is a very different 
thine fromthe rate of wages. Many proofs that the 
highest paid labour is often the chenpest have been 
collected by Lord Brassey from the books of a firm of 
rajlway contractors, which his father founded, and 
he has published them in a book called “ Work and 
Wages.” The firm made many ruilways in many 
countries, and had great opportunities of estimating 
the different capacities of English, Irish, French, 
Hindoo, and other navvies. They found that the 
highest paid labourers produced more work in a 
given time, in proportion to their pay, than the less 
well paid did; and that an increase of pay—whether 
by drawing in a better class of men, or by enabling the 
men to get more nutritious food—often produced a 
more than proportionate increase of product. Thus, 
in 1842, on the Paris and Rouen railway, English, 
French, and Irish quarrymen worked side by side. 
The Englishmen were paid six francs (about 5s.) a 
day, the Irish four francs, and the French three 
francs. Yet, of the three, the Englishmen did the 
most work in proportion to their pay. In building 
a refreshment room at an English étation, a London 
bricklayer worked on one side at 5s. 6d. a day, two 
countrymen on the other at 3s.6d. Yet the London 
man, “ without undue exertion,” did more work in 
a day than the other two together. 

This leads os to a distinction of extreme im- 
portance—that between Nominal (or Money) Wages 
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and Real Wages. Nominal Wages are the labourer’s 
earnings in money. Heal Wages are the goods he 
buys with that money. It is these which cunstitute 
the “real reward of the labourer.” Thus, real wages 
depend on the purchasing power of money. Suppose 
that food, clothing, and houseroom—which are the 
chief things on which money wages are spent— 
suddenly doubled in price; it isclear that a weekly 
wage of £1 would buy little more than a weekly 
wage of 10s, before the rise. In controversies about 
Protective tariffs, expecially just now in the United 
States, people are apt to forget this distinction. 
We shall return to this later, 

The wages, then, of a productive labourer are 
essentially @ share in the product of his labour — 
generally but not always advanced long before the 
product is ready; and their possible limit {x fixed 
by (among a variety of other conditions) the ex- 
change value of the product when complete. 

But why dog workers in different trades or employ- 
ments get paid at different rates? (We here use 
“wages” to include all payment for labour or 
service.) Adam Smith enumerated five causes, 
“arising from the nature of the employments them- 
selves,” viz.: “the agreeablenoss or disagreeableness 
of the employment,” “ the ease or difficulty of learn- 
ing it,” ‘the constancy or inconstancy of employ- 
ment,” “the degree of trust which must be placed 
‘in the person employed,” and “the probability or 
improbability of success.” Only the last of these 
requires n word of explanation. When there is 
a great inequality between the annual gains of 
different workers in the same employment, it is to 
a great extent due to differences of skill, but to 
some extent also to luck. Some men get plenty of 
work, and corresponding pay; others, perhaps as 
well able to do the work, get little or none of either. 
Now the large gains made by the lucky men impress 
the imagination, and draw more men in than the 
employmont can support. ‘The profession of a 
barrister in England is the best instance of this 
kind, though there are other reasons why it is over- 
crowded. Adam Smith noticed also that some 
inequalities, as between different employments, had 
been caused by the action of Government. Thus the 
Statute of Apprenticeship, forbidding any master 
in certain trades to take more than a certain number 
of apprentices, and preventing men who had not 
served an apprenticeship from being engaged as 
journeymen, necessarily limited the supply of labour 
and kept up wages in those trades. 8o, too, the 
Laws of Settlement, preventing any workman who 
migrated toa place from acquiring a right to poor 
relief there except under very stringent restrictions, 
ohecked the migration of workmen to places where 
their services were wanted ; while (to take a modern 
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instance), on the other hand, the increase of State- 
aided education in England just after 1870 greatly. 
reduced the salaries paid to ordinary clerks. Again, 
endowed schools and universities, as Adam Smith 
noticed, probably tend to reduce the salaries of 
some kinds of educated labour. 

It will easily be seen that all these causes act by 
affecting the supply of labour. And it often happens 
that some of the least pleasant trades are very badly 
paid, because they are overcrowded by a number of 
people who can find no other employment, and are, 
as a body, inefficient workers. ‘The wages paid to 
men doing the same kind of work at the same place 
and time tend, of course, to be fixed by competition. 
Sometimes, however, they are fixed by custom. A 
medical man, a barrister, a solicitor, usually gets a 
certain fee for work of a certain kind, whether his 
skill is greater or less, and it is not thought proper 
for him to try and undersell his competitors. In 
these cases, competition comes in, not to reduce 
the amount of each fee, but to make a difference in 
the number of fees gained by the men who are 
thought most highly of. It is “competition for the 
field of employment ” as contrasted with the com- 
petition ia the field which we get (eg.) between 
rival tradesmen trying to undersell one another. 

Now it is quite possible that there may be so 
many workmen competing for employment in a 
trade that the share of each in the product may be 
a very small one. And this leads us to a wider 
question: How is the rate of wages in general 
affected by the increase of population ? 

The theory of population now usually accepted as 
a theory—though it is much disputed whether 
special causes will not hinder it from being realised 
till a very remote period—has been one of the most 
important parts of political economy. 

Briefly, it is this. We find by observation that 
population tends to multiply—that is, to double 
itself in varying periods, longer or shorter. Every 
plant and every animal has far greater power of 
multiplication than it can use. The elephant. says 
Darwin in the “ Origin of Species,” is the slowest 
breeder of all knownanimals. Let usassume (what 
is under the mark) that it breeds between the ages 
of thirty and ninety, and has three pairs of young 
meanwhile. Were there no checks—want of food, 
beasts of prey, disease, etc.--theelephants descended 
from one single pair, after five centuries, might 
amount to fifteen millions. If was the observation 
of this process through all nature that led Darwin 
to his theorv of natural selection. Many more 
animals of all sorts are born than can possibly 
survive ; there is a constant struggle for life going 
on, and those survive which can manage best to 
adapt, themselves to their conditions. 
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APPLIED MECHANICS.—XIL 
[Continued from p, 217.) 

KINETIC ENERGY OF ROTATING BODIES — THE 
FUNCTION OF A FLY-WHEEL-—DETERMINATION 
OF THE SIZE OF FLY-WHEEL REQUIRED FOR 
A GIVEN PURPOSE—PRACTICAL ILLUSTRATIONS 
AND EXAMPLES. 

WE have seen that a body moving with what may 

be called a linear motion, that is, as a ship or train 

usualiy moves, possesses a store of energy in virtue 
of its motion, the amount of this store being com- 
puted by multiplying half the mass cf the body 
by the square of its velocity. Bodies rotating 
about an axis as a fiy-wheel does, i.¢., moving with 

a rotational or angular motion, also possess a 

similar store of energy, and in this lesson the 

method of calculating its amount will be discussed. 

First of all, the question may be asked, why do we 

put a fly-whee) on an engine or machine? The 

reply is, to act as a storehouse of energy, 50 that if 

a great demand at any particular time should be 

made, the fly-whec] may be drawn upon to supply 

the energy which is required ix excess of that 
otherwise provided. Just for a similar reason we 
put a tank for water in a house, so that by a com- 

paratively small supply we may be able to meet a 

considerable demand for a short space of time, In 

the case of a steam engine—or better still, a gas 
engine—the working fluid (steam or gas) gives 

energy to the piston and fly-wbeel only during a 

short portion of every one or two revolutions, 

whilst the demand for energy may be fairly steady. 

If there were no fiy-wheel, the driven machines 

would sometimes have too much and sometimes too 

little energy supplied to them, and hence their 
motion would be unsteady. 

Similarly, if we have an intermittent demand, it 
can be met with the help of the energy contained 
in the fly-wheel; in fact, nearly all good systems 
for the transmission of power have some sort of 
accumulator or storehouse of energy included in 
the system. In giving out energy the fly-wheel 
diminishes in speed, and the main question we have 
to deal with in the design of a fly-wheel for any 
specified purpose is the amount of energy the fly- 
wheel can give out without diminishing its speed 
of rotation below a certain limit; or, what is the 
same thing, what amount of energy can it receive 
without increasing in speed adore a fixed value? 

In computing the kinetic energy stored up in any 
rotating body we can imagine the body divided up 
into a large number of little portions, and if we 
could obtain the kinetic energy of each little por- 
tion, and leave no portion of the wheel out, the sum 
of all these energies would be the kinetic energy of 
the whole wheel. Unfortunately, the difficulty at 
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once presents itself that the velocity of ench little 
portion is different from that of any other which is 
at a different distance from the axis, and as the 
velocity enters into the expression for the kinetio 
energy of each, the caloulation presents great coms 
plexity. However, there is onc thing all the little 
masses possess in common, they have all the same 
angular velocity, t.¢., they make the same number 
of turns per second, It is evident that we must 
express the kinetic energy of each in terms of the 
anqular velocity. 

The connection bet ween the two kinds of velocity 
will readily be understood from Fig. 72, Here a 
small body 18 sup- 
posed to rotate 
about an axis at 
0, following the 
path cB, and cB 
is supposed to re- 
present the dis- 
tance the body 
goes in one second 
or its linear ve- 
locity rv. But a 
rulius oc de- 
scribes the angle 
A (or COB) in 
the same time, 
hence this angle 
reprerents the 
angular velocity A of the body. Thp student is 
probably aware that the best way to measure any 
angle ix to divide the arc subtending it by the 
radius of this arc, hence the angle 


_ are RC 
~ radius OC 


DB 





Fig. 72,” 


rT 
= ore Ar. 


Hence linear velocity is equal to angular velocity 
x radius. Now the kinetic energy of ench little 
mass is dwr?, if m is its mass and ¢ ite linear 
velocity, which for our purpose is better written 


§m Att, 


the sum of all such terms, including every little 
portion of the rotating body, is the kinetic energy 
of the whole body. Taking the symbol % to repre- 
sent “the sum of all such terms,” we have, 


Kinctic energy of rotating body = % 4mAtr®, 


or since A is the same for all, this expression may 
be written 
qALmr*, 

Now the expression 2mr?, representing the sum 
of all terms obtained by multiplying each little 
mass in a body by the square of its distance from 
the axis, is called the moment of inertia of the body 
about that axis. This moment of inertia is generally 
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denoted by the letter 1; it has been calculated for 
us by mathematicians for « great number of regular 
bodies. We find then that the kinetic energy of a 
rotating body, like a fly-wheel, is given by the ex- 
pression 314%, or is half the product of the moment 
of inertia of the body and the square of its angular 
velocity in radians per second, In calculating the 
moment of inertia one foot should be taken as the 
unit of length, the product 431A? will then give the 
energy in foot-pounds. 

Notice the similarity of this expression to that 
for the kinetic energy of a body moving with a 
linear motion. 

Engineers and practical students whose know- 
ledge of mathematics is limited are generally shy 
of such expressions as moment af inertia ; hence it 
occurred to Professor Perry soine years ago to put 
the expression for the energy of a rotating body in 
asimpler form. It is evident that the moment of 
inertia of a body is always the same about the 
same axis, and also that the angular velocity of the 
body in radians per second is proportional to the 
number of revolutions it makes per minute, hence 
the kinetic energy of any rotating body is simply 
proportional to the square of the number of turns it 
makes per minute, or what 1s the same thing, is 
equa] to this square multiplied by a number which 
is constant for the same body. 

It is evident, then, that we can put the result 
already obtained in the form 


Kinetic enorgy of rotating body = Mn!, 


where # is the number of revolutions the body 
makes per minute, and M is the constant referred 
to above. To find the meaning of this mM, we have 
only to imagine the body making one turn per 
minute, and then we see that the mM of a rotating 
body is a number representing the kinetic energy 
stored in it when it revolves once per minute. 

In order to find the connection between the mM of 
a body and its moment of inertia, it is only neces- 
sary to cquate the two expressions for kinetic 
energy, and remembering that angular velocity, 


A= a ’ 

we have 
wi] 
M= 1800 


The M of any body is easily calculated thus if 
its moment of inertia is known. 
has, however, shown how the Mm may be obtained 
by experiment, and this is a matter of great im- 
portance, as it is difficult to calculate the moment 
of inertia of such a bo ly as a fiv-wheel with any 
great degree of accuracy. 

This experimental method will be explained 
presently. We wish now to point out the connec- 
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tion between the m’s of bodies of the same shape 
but differing in size. - 4 


ROTATING ABOUT SIMILARLY 
PLACED AXES. 

If we have two similar bodies of the same 
material rotating about similarly placed axes as 
shown in Fig. 73, one body being s times the other 
in every linear dimension, then a little mass m in 
the smaller will correspond to a mass s*m in the 
larger. This will readily be understood by imagin- 
ing s to be 2, or one body to be twice the other in 
linear dimensions, then the mass or weight of the 
larger will evidently be 2? or eight times that of the 
smnaller, and the weights or masses of corresponding 
little nusses will follow the same rule. 


8 
&mn 
it 


Fig. 73 


SIMILAR BODIES 


The moment of inertia 1 of the smaller body is 
imr, 
and that of the larger 1, is 
Xm (srP = HL mre, 


hence we see that bodies like these have moments 
of inertia about similarly placed axes, which are as 
the fifth power of the ratio of their like dimensions. 
Since the Mm of each body is equal to its moment of 
inertia multiplied by the square of 3:1416 and divided 
by 1800, it is evident that mis simply proportional 
to 1, and that the rule just obtained must hold if 
we substitute the m of each body for its moment of 
inertia; or, in other words, the m’s of two similar 
fly-wheels, for instance, are in the ratio of the fifth 
powers of their diameters. This rule is of great 
importance, and wil] be referred to later on. The 
student should carefully distinguish between tl:c 
u of a body and its mass, and remember the de- 
finition of the former given above. 


EXPERIMENTAL DETERMINATIONS. 

If we give a measured amount of energy to a fly- 
wheel and notice the speed of the wheel at any 
particular instant due to that energy, its m will be 
found by dividing t:.c known kinetio energy by the 
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square of the speed of the wheel in revolutions per 
ute. 

Suppose a fly-wheel—preferably a small one—to 
be mounted as shown in Fig. 74, the friction at the 
pivots being diminished as much as possible ; then if 
a weight of w lb. be attached to a cord which is 
wound round the axle, it is evident that when w is 
allowed to fall & feet (there being & feet of cord 





wound on) it gives to the fly-wheel energy approxi- 
mately equal to the potential energy, wi foot- 


pounds, which it has lost. If, for instance, w is 
40 lb., and there are 6 feet of cord wound on the 
axle at the beginning, then if w is allowed to fall 
it loses 40 x 6 or 240 foot-pounds of potential 
energy, the greater part of which 1s given to the 
wheel. It is only just at the inatant at which the 
cord leaves the axle that this energy may be fairly 
represented as stored in the wheel—for every turn 
the wheel makes after that an amount of energy is 
wasted in overcoming frictional and other resist- 
ances. The question then arises, how may the speed 
of the wheel just at the proper instant be found ? 

A very good speed-indicator if suddenly attached 
and detached might do, or some sort of indicator 
which would show the maximum speed attained ; 
but it is questionable if such an indicator could be 
found. However, if we may assume that the force 
of friction is fairly constant, we know that the 
motion of the wheel is uniformly accelerated, 
gradually increasing to a certain maximum value— 
which is required—and then gradually diminishing 
till the wheel comes to rest. If we find the average 
speed of the wheel from the instant the weight 
begins to act till it is released, double this average 
speed will be the highest speed required. 

If, for exampie, the cord is wound 10 times round 
the axle at the beginning, then if the weight acts 
on the wheel for 5 seconds, the average speed of the 


wheel during this time is 3°, or 2 revolutions per 
® 
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second, and the highest speed attained is 4 re- 
volutions per second, or 240 revolutions per minute. 
If the weight is 40 pounds, and the fall 6 feet as 
before, then, neglecting certain sources of waste of 


energy, we baye ° 
40 x 6= Mx 40%, or M= 


and the wheel is such that it contains a store of 
004 foot-pounds of energy when rotating at the 
very slow speed of 1 revolution per minute. If the 
wheel at any time rotates, say, at 100 revolutions 
per minute, its kinetic energy is 
004 x 108 = 40 foot-pounds. 

There are, however, certain cc’ rections which ought 
to be made. The kinetic energy of the falling 
weight itself is net given to the wheel and must be 
subtracted from the potential energy, in this case 
240 foot-pounds, lost. This kinetic energy is half 
the mass of the acting weight multiplied by the 
square of its linear velocity in fect per second just 
at the instant its cord is released from the aale, 
which may be found from its mean velocity as 
already indicated 

Again, the friction at the benrings of the fixed 
pulley wastes energy. The friction can be found by 
ain experiment similar to that described at page 81, 
and the waste of energy calculated. In this case, 
however, the student will do well to remember that 
if a weight of w pounds is hung from the cord 
which embraces only one quarter of the circum- 
ference of the pulley, the resultant load on the 
pulley is ./72 x w instead of 2w an in the case 
referred to at page 31. The energy wasted at the 
pivots of the wheel is the last correction we shall 
refer to This may be found approximately by 
counting the number of revolutions the whee} 
makes after the weight ceases to act on it, knowing 
the total energy dissipated, the energy wasted per 
revolution, and hence that wasted whilst the weight 
acted can be found. 

We have not space to refer to other minor correc- 
tions. 

The question now arises, having found our M, 
what practical use do we make of the result? A 
practical example will be the best answer to 
this question. Suppose we are designing the fly- 
wheel for a gas-engine—say of the Otto type—and 
we want the fly-wheel to be in every respect 
similar to that to which we have referred above, 
the corrected m of which is, say, 003, and the 
diameter of which is 2 feet. We must be given the 
limiting speeds of the new wheel and the power 
developed by the engine. Let the limiting speeds 
be 149 and 151 revolutions per minute, and the 
power of the engine 12 horse power. The fly- 
wheel will be designed, in this case, simply with 
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regard tothe engine itself, fluctuations of load being 
left out of account, ‘She Otto engine completes its 
cycle of operations, from the in-drawing of gas 
into the cylinder till its expulsion after having 
completed its work, in twa revolutions of the crank 
shaft or fly-wheel. But the gas gives energy to the 
fly-wheel only during a quarter of this cycle, hence 
we may say that, approximately, all the energy 
required during the remaining three-quarters of the 
cycle must be stored in, aad unstored from, the fly- 
wheel. 
The engine develops 
12 x 88000 foot-pounds of energy per minute, 

hence the work of one cycle is 

12 x 88000 x 2 

150 
and the work to be stored is three-quarters of this. 
This energy must be absorbed by the fly-wheel, 
whilet its speed increases from 149 to 151 revolu- 
tions per minute, and must be given out again with 
‘a similar but diminishing change of speed, The 
energy in the fly-wheel when rotating at 151 revolu- 
tions per minute is equal to its M multiplied by the 
square of 151, and similarly its store at the lower 
speed is M multiplied by the square of 149. The 
difference of these two amounts is the whole store 
of energy given out whilst the speed falls from 
151 to 149, 
Hence 


fovt- pounds, 


8x 12 x 88000 x 2 
150 
which gives the m of the new wheel = 6 6. 
Recalling the rule that the m’s of two similar 
bodies rotating about similarly placed axes are as 
the fifth powers of their like dimensions, and repre- 
senting the diameter of the new wheel by D, we 
have 








= M (1519 — 149%), 


soa? pst of D = 2 af ow 
= 2 x 4°661 = 0 32 feet 

The new wheel must, therefore, be 9:32 feet in 
Giameter, or in other words, every linear dimension 
of the new wheel must be 4:66 times that of the 
corresponding wheel with which the experiment 
was carried out. The required wheel may be made 
from the drawings of the smaller one by simply 
increasing the scale of the drawing 4°66 times. In 
practice it is more usual to put two fly-wheels on a 
gas-engine than to make one of such a large diameter. 


NUMERICAL EXAMPLES. 

1. If the moment of inertia of a fly-wheel with a 
thin rim be taken as approximately equal to the 
mass of the rim multiplied by the square of its 
mean radius, find the m of a fly-wheel the rim of 
which weighs 10 tons and has a mean radius of 
& feet. Answer, M = 95:36, 
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2. A fly-wheel is required which is to have a « 


kinetic store of energy of 1,000 foot-pounds when 
rotating 20 times per minute, and which is to be 
similar to an existing wheel which contains a store 
of 8,000 foot-pounds when rotating 30 times per 
minute. Find how many times the diameter of 
the new wheel must be greater than that of the old. 
§ /R RG 
Answer, \ OE or 1:29 times. 
8. The moment of inertia of a cylinder of length 
1 feet and diameter d feet, about its axis, is 
wid' x 00305, where w is the weight in pounds of 
one cubic foot of the material of which the cylinder 
is composed. From these data find the kinetic 
energy of a grindstone 6 feet in diameter and 
9 inches broad which rotates 75 times per minute. 
A cubic foot of the material weighs 133% Ib. 
Answer, 12189-4 foot-pounds. 
4. If the axle of the grindstone is 2 inches in 
diameter at the bearings, and the coefficient of 
friction between the axle and bearing -089, how 
long will it take friction to stop the stone when 
left to itself as it is rotating at the above speed? 
Answer, 2°4 minutes. 
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[Continued from p. 225.) 

IMPERSONAL VERBS. 
IMPERSONAL verbs only express an indeterminate 
or uncertain subject or cause of some act. They 
are conjugated throughout all moods and tenses 
only in the third person, which is alone capable of 
conveying the idea of an indeterminate or uncertain 
subject. There are three classes of impersonal 
verbs in Italian. The firat are impersonal verbs in 
the strictest sense of the word, expressing some act 
which is never attributed to a person, but to some 
unknown agency. In English they require the in- 
determinate and neuter pronoun 7, in Italian they 
generally require no pronoun whatever, for ex- 


ample :— 

Accide, iis Diltvia, it rains as fad as it 
Avviéne pPpens. Can pour, 

Occdrre, Gola, it freezes. 

Albégyia, the day duwns. oe tt hails, 

Raléna, mpdrta, { ts of importance or 
Lampéggia, t tf lightens. consequence, it matters. 


Basta, tt is enough 
Bisdgua,® i must, tt is neces- 


aary. 
ore isno need 


Non importa, it is no matler, U 
i does not signify. 


Non bisdgna, (7 geeaeka 
n, this 
Non occorre, not necessary. 
Mi cadle, J care or an-onncerned 
Sor, I take an interest in. 
Conviéne, i ts right or proper. 


Pioviggina, (t drizsles, 
Sembra, {t erems. 
Tempésta, it is stormy. 
Tudna, tf thunders, 


* This important verb governs an infinitive without a pre- 
position, or che with the subjunctive, as bi-sd-gna di-re, it must 
be said ; bi-sd-gna fire Ui ni-o do-vd-re, one must do one’s duty ; 
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Some phrases which in English have it ia, it was, 
ete., in Italian are expressed by ja, it makes; 
Ja-cé-va, it made, etc., with some noun or adjective, 
and must be considered as impersonal periphrases. 
For example :— 

Fa d'udpo, or é d'udpo, tf is needful. 
Fa cdldo, caldiasimo, if te hot, very hol. 
Oggi fa fréddo, to-tdy it rs cold. 

The impersonal verbs of this class have only the 
third person singular. But whenever the sense of 
the impersonal verbs of this class admits of nouns 
or pronouns becoming their subjects, they must 
agree with them in number and person; as gli 
6c-chi sué-i lam-peg-gid-va-no, his eyes sparkled ; 
le la-gri-me pié-ve-no dd-gli éc-chi, tears flow from 
the eyes ; gé-la-no i fiti-mi, the rivers are freezing. 

Pr6-ve-re, to rain, nay be taken as a model of the 
conjugation of the verbs of this class, 


INDEFINITE MOOD. 
Present.—Pidvere, to rain. 
Past,—Aver provuto, to have rained. 
Past Partaciple.—Piovuto, rained 
Present Gerund.—Piovéndo, raining. 

INDICATIVE MOOD. 
Present.—Pidve, it rains. 
Imperfect.— Proveva, uf ruined, 
Indeterminate Prete: ite. —Piovve or Prove or pidbbe, ttrained. 
Determinate Preterite,—Ha piovuto,® t& has rained, 
Indeterminate Pluperfect.—Aveva piovuto, it had rained, 
Determinate Pluperfect.—Ebbve piovuto, it had rained 
Future,—Provera, tt wall rain. 
Future Perfect.— Avra piovito, ft will hare rained 
Conditional Present —Pioverébhe, it would rain, 
Conditional Past, —Avrébbe piovuto, a would have ratned, 


SUBJUNCTIVE MOOD. 

Present.—PiAva, it may rain, 

Impei fect. — Piovénse, it might rain, 

Perfect. Abba plovuto, tf may hare ratned, 

Pluperfect.—Avesse pioviito, it might have rained. 

The sccond class are impersonal verbs, not in the 
proper sense, for, being in themselves personal and 
active, the pronoun si makes them (as it were) im- 
personal, by expressing their subject as an indeter- 
minate person. In English si is equivalent to ene, 
people, they, etc.; or also to the passive voice, for 
example :— 

Si dice, one says, penple say, they any, it is said. 

Bi créde, they believe, it is belveved. 

Si spéra, they hope, it 1s honed. 
dt-s6-gra che cid si-a vé-ro, this must be true (that is, it In 
necessary that this should be true; and in all cases where 
disogna is followed by che, the English nominative of must is 
in Italian the nominative of the subjunctive); bi-sé-gna che i-o 
me ne vd-da, I must go away; bi-sd-gna ch'égli vén-ga, he must 
cone, etc. Sometimes, however, it is preceded by the con- 
janctive pronouns mi, ti, etc., and loses its characteristic of 
impersonal by agreeing in number with the noun that follows, 
an, mi bi-s)-gna da-nd-ro, I want money; vi bi-so-gne-ra da- 
nd-ro, you will want, need, or require money ; mi bi-ad-gua-no 
da-nd-ri, I want money, etc. 

* Impersonal verbs relating to the weather may take elther 
axzere or esecre in their compound tenses. . 
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When the object of these verbs is expressed, 
they must agres with st in number and gender. For 
example :— 


8i vedono molti forestiéri, one sees many foreigners. 
Si sune verditi modlti soldaul, so many soldiers have been sagn. 


The irregular verb dire, to say, may serve as an 
exainple of the conjugation of the second class of 
impersonal verbs. 


INDICATIVE MOOD. 

Present.—Si dice; a: dicono, uf ls aaad 

Imperfect. -Sidiceva; ui dicevano, i€ wee sid, 

Indeterminate Preterite —3i disse ; si disaero, (t tous anid, 

Determinate Preterite.—Si ¢ detto; al son déttl, tt has been antl, 

Indeterminate Pluperfect.—Séra détto; s‘éran déttl, &@ aad 
been acid, 

Determinate Pluperfect.—Si fu détto, ai furon deéttl, if Aad been 
said, 

Future,—Si dira; al diranno, {¢ will be acid, 

Future Perfect.—Bi sara déttv; si saranno déttl, it will haps 
been said, 

Conditional Present. -8i dirébbe ; sl dirébbero, ( world be anid. 

Conditional Past.—St sarebbe detto; si sarébbero déttl, t¢ would 
have been saul. 


SUBJUNCTIVE MOOD. 
Present, —S8i dica ; si dicano, tt may be saad. 
Imperfect. — Si dicesne ; si dicessero, ft might be anid, 
Perfect --Si sia detto ; si sian detti, {¢ may have been anid. 
Pluperfect —Si fosse detto; si fossero déttl, might have been 
said 

The third class of impersonal verbs consists of 
reflective verbs used impersonally. They require 
the pronouns mi, me, er to mo; tr, thee, or to thee ; 
glt, him, or to him; Ze, her, or to her; o/, us, or, to 
us; ™, you, or to you, generally to be placed before, 
and lé-ro them, or to them, after the verb, They 
invariably have the third person, which must bo 
plural when a plural object of the verb is named, 
For example :— 
Mi rincrésce, it dusplenses me (Iam sorry, displensed, annoyed). 
Ti rinerésce, it displenses thee (thou art sorry, efc.). 
Gli rincresce, if displeases him (he is surry, etc ). 
Le rincrésce, it diapleases her (she ia sorry, etc.) 
Ci rincreace, tf diapleases us (ave are sorry, etc ). 
Vi rincrésce, if displeases you (you are sorry, etc.) 
Rincresee loro, ut displeases them (they are sorry, etc.), 
M'accade, 
M'avviéne, i {t happens to me. 
M’occorre, - 
Mi basta, it is enough for nv. 
Mi bisdgna, tt behoves me, I want, need, or must. 
Mi consiene, tf behores me, I must. 
Mi pare, t¢ appears fo mr. 
Mi sémbra, it seems to me. 
Non vi rincresca, signore, di aspettare un tantino, be please, 

sir, to wail a lutle. 


The irregular verb mi di-apid-ce, it displeases me, 
or | am sorry, may be taken as an example :— 


‘ INDICATIVE MOOD. 
Present.—Mi dispidce, 1 dlispleases we, | am sorry, et. 
Imperfect.—Mi dispiacéva, tt displeased me, | was sorry, ee. 
Indeterminate Preterite.—Mi dispiseque, tt didpleased me, I was 
sorry, ec. 
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Determinate Preterite.—Mi ¢ dispiacidto, tt has displeased me, I 
have been sorry, etc. 

Indeterminate Pluperfect.—Mi éra dispiactito, 1 had displeased 
me, I had been sorry, etc. 

Fusure — Mi displace ra, it will displease me, I shall be sorry, etc. 

Conditional Present.—Mi displacerébbe, it would dtsplease me, I 
should be sorry, etc 


IMPERATIVE MOOD. 
Displacelati, may 1 displease thee, be thou sorry, etc. 


SUBJUNCTIVE MOOD. 
Present.—M1 displaccia, tf may displease me, J may be sorry, etc. 
Imperfect. —Mi diaplacésse, tt might dteplease me, I might be 
sorry, etc, 
And so on with the other tenses. 

With regard to all classes of impersonal] verbs, it 
may be stated that egli is occasionally found before 
them, which, however, in these cases is merely an 
elegant expletive. 

With regard to the impersonal verbs which 
require the plural of the third person when a plural 
object is named, it may be added that a merely 
indirect connection of a plural object with a verb— 
for example, by means of the genitive case —cannot 
come under thia rule, and leaves the singular of the 
third person unchanged, as si pdr-la di guér-re, 
they talk of wars; si di-scdr-re dél-le 06-se pas-sd-te, 
they discourse upon things past. 


INTRANSITIVE OR NEUTER VERBS 


These verbs require no other case but the nomina- 
tive to form a complete sentence, for their subjects 
act on no objects: for example, O¢-té-ne non dor- 
mi-va, Otho did not sleep ; é-gli ¢ gid ri-tor-nd-to, 
he has already returned. Active verbs which either 
govern the accusative case (as, é-gli ha ecrit-to 
mol-te lét-te-re, he hus written many letters; noi 
ab-bid-mo ven-di-to i ca-rdl-li, we have sold the 
horses), or whioh, governing no accusative, require 
a supplementary word in the genitive, dative, or 
ablative case, to complete their meaning (as, par- 
ld-ra di al-ct-ni affd-ri, he spoke of several 
affairs), take the auxiliary avere in their compound 
tenses. Of neuter verbs, on the other hand, some 
take caserc, some arere, and some both these 
auxiliaries, in their compound tenses. Use, how- 
ever, will be the best and safest guide. Here ate 
some neuter verbs which, in English as well as in 
Italian, require the auxiliary avere, to have .— 


Dormire, to sleep Hé dormito, I have slept. 
Bére, to drink HA bevuto, J have drunk. 
Pranzare, to dine. HO6 pranzato, I have dined. 


Cendre, to eat mipper. H6 cendto, J have eaten supper. 


Ridere, to laugh Hoé nao, T have laughed, 
Pidngere, to shed tears. Hod pianto, J Aare shed tears, 
Giocsre, tn play. Ho giocato, | have played. 
Neuter verbs requiring essere for their compound 
tenses principally are those which denote motion, 
or some change which allows the subject to be 
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considered in a passive state. Here are some « 


examples :— ‘ 
aoa to go. dno meer 
Apparire, to appear. » Op : 
Arrivére, to arrive. 3, atrivdto. 
Calare, to go down. is 
Convenire, to agree. » conventto. 
Créscere, to grow. »» cresciito. 
Diventre, diventare, fo become. ,, divenuto, diventéto. 
Entrare, to come in. » entrito. 
Giugnere, to arrive at. » gidnto. 
Impallidire, to get pale. " Impallidito. 
Impazzire, to go mad. » impazzito. 
Intervenire, to intervene. » interventto. 
Nascere, to originate, arise, beborn. ,, nato. 
Partire, to set out. ” partito. 
Pasadre, to pass. »y passato. 
Perire, to perish. » perito 
Pervenire, to attain to, arrive at. » perventito, 
Rimanére, to stay, remain behind » Timédsto or rimaso. 
Ritornare, venice: toreturn, come ,, ritornato, riventto. 
in, 
Salire, to ascend, to mount. », salito, 
Scapphre, to escape, ., Seappato. 
Bcéndere, to descend, come or go ,, sceso. 
down, 
Sopragiugners, to supervene, happen ,, sopragiunto, 
unexpectedly, 3 
Sortire, to sally, makea sortie, fogo ,, sortito. 
out, 
Stare, to stand », stato. 
Tornhie, to return, begin or become ,, tornato. 
again, turn, turn out. 
Venire, to come » ~=6ventito, 
Uscire, to go or come out, » uscito. 


The past participle of neuter verbs conjugated 
by easere must agree in number and gender with 
the subject or nominative to which it relates. For 
example — 

Le donne sdno andate a cd-Ka, ma gh udmin sono restatl, the 
women have gone home, but the men have remained. 

The participle, however, of neuter verbs con- 
jugated by arere remains unchanged. 

Neuter verbs conjugated by both essere and avere 
are— 


Camminére, to trarel, walk. 


Sono and hé camminato, 
Correre, to rHn, 4) 


- hé cérso, 


rune to wun stay ‘ a peat 
re, to Ay, shun, run away, ie * 
Vivere, to ite 3 hé vissuto. 


Neuter verbs requiring the auxiliary essere, when 
they take a reflective form and meaning, must 
retain it in their compound tenses for example, 
somo andato, I have gone, and me ne sono andato, I 
have gone away. But neuter verbs conjugated by 
arere must drop this auxihary and take essere 
whenever, with conjunctive pronouns, they become 
reflective verbs: for example, ri-de-re, to laugh, has 
hé rt-so, 1 have laughed ; while ri-der-si di d-no, to 
laugh at one, has mi ed-no ri-so di lui, I have 
laughed at him, etc. 


VOCABULARY. 
Abito, coat, dress. —-_- Rocea, mouth. Comandare, to com, 
Adoprare, to use, Horsa, purse. inand, order. 
employ. Braccto (pl. braecia), to con. 
Allegro, cheerful. arm, cubit. tain, hold. 
Alle sette, at seven Camera, chamber, (osture, to 
o'clock. room, Dormire, to aleep. 
Alle tre, at three Canzone, song, Fanciullo, young 
o'clock, ba child, little boy. 


Aprire, to open. Ciarlare, to prattle. 
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un—git aliri, Nuovo, new. Raremende, : 
Veaecae Bread Ondiuaricusiid: seldom. cubed ExeactsE 36. 
Guadagnere,towin, usually. Reosre, to y Translate into Italian :— 
plea ive - Pence couple. ini are 1. Mr. N. bas invited me to dinner; I think I 
Imparare, to learn. Pe cheers eloth. ronal - epee shall find there a large party. 2. Will you go out 
Lodare, to praise several. (talk. | say over again. ' O horseback to-day? 38. My sisters will soon 
a haere Parlare, to Peres Suonare, to ply arrive. 4. Peter will return to you all that he has 
cher : - ark ic iwhy? Tanis tempo tant, taken. 5. a ifs shall peace ene of our 
ano, hand, vecause, for, (aa) ao long as actions, 6. I will answer your letter on the ninth 
gard gy meee Perdrre, to lose. pty w tarry, of this month. 7. When will you leave off? 8. I 
Beers, to Tenn’ Meet shad sine: LD nace to Acie should have finished already if you had not hindered 
Moneta d'oro, gold nto, how much, _be obedient. ¥ me. 9. Leave off,then. 10. If you really loved the 
natipgs BO: toe ae » ‘Veechto, old man. Italian language, you would study it with more 


EXERCISE 34. 

Translate into English .— 

1. f-o pas-ség-gio 6-gni gidr-no 4l-le sét-te. 2. 
Qué-sti guén-ti cé-sta-no dG-e scel-li-ni. 3. Fi-gli 
ub-bi-dién-ti mé-ri-ta-no l’a-mé-re de’ 1é-ro ge-ni- 
t6-ri. 4. Il fan-cidl-lo ri-flét-te ra-ra-mén-te. 5. 
Gli d-ni pér-do-no, gli 4l-tri gua-dé-gna-no. 6. 
Qué-sti ra-g&z-zi ri-pé-to-no la 16-ro le-zié-ne, men- 
tre-ché qué-ste ra-g&z-ze cidr-la-no. 7. Gl’In-glé-si 
&-pro-no ap-pé-na la béc-ca quin-do pf&r-la-no. 8. 
An-té-nio ha tro-v4é-to G-na bér-sa che con-te-né-va 
pa-réc-chie mo-né-te d’é-ro 9 Tu sé6-i al-lé-gro, 
per-ché il maé-stro ti lo-dO 10. Suo-né-i ié-ri il 
pia-no-fér-te, e mi-a so-rél-la can-td G-na nué-va 
can-z6-ne. 

VOCABULARY. 


Impedire, to im- Presto, soon. 


A pe mea on horse- 


diligence. 


finish the work which you have begun. 


brings plums, pears, and apples, 


Abbandonare, to 
abandon, forsake. 
Ad alta vor, loud 
Anunuiara, to feel 
annoy edd, 
Bellvasimo, very 
beautiful 
Avasimare to blame. 
Certamente, cer- 
tainly 
Gogheve (past part, 
colton), ta gather 


Condisce polo, school- 


fellow, 
Defunto, 

late 
Delrzwvso, delicious 


deceased, 


VOCABULARY. 


prise na ate de- 
sign, d 

Dovere Pda sought, 
be obliged. 

Eurichetta, Harriet. 

Federico, Frederick. 

Figura, figure, fori. 


Fragola strawberry, 


(Fiusto, Just, right. 

Gleli,} them to 
him. 

Intendere, to under. 
stand, hear. 

Legare, to Wind 

Legatore dt Ubrl, 

wok binder. 
Mandare, to send 


EXERCISE 36. 


Translate into Italian -— 


11. I (should) wish that you would 


12. John 


Merito, merit, 
denert, reward. 
Mondo, world. 
Odiare, to hate 
Onorare, to hononr. 
Premiare, to 
reward. 
Penine, to punish, 
ui, here, 
en, exercise (On a 
rule of grammar). 
Trattare, to treat, 


tne, 
Uceello, bird, 
Virtuoso, virtuous, 
upright, 


vaceue then, 
therefore. 
Ai nove, 
ninth. 
Avvertire, toad ise, 
inform. 
Asxione, action deed. 
Ctroostansa, circum. 
stance. 
Comunciare,® to be- 
gin, commence. 
Compagnia, cotm- 
pany, party. 
asst stare (ren- 
conto di, to 


on the 


give an account 


of). 
Diligensa, dili- 
Sa 
t P 


Finire tio finish 
Gtovanni, John. 


Laat hinder, prt- 
vent. 
Invitare, to invite. 
Mal ds dentt, tooth- 
ache. 
Mandare, to send. 
Mangtare,t to eat. 
Negligenza, negli- 
gence. fous. 
Numeroso, numer- 
Obbligare, to oblige, 
compel, 
Ortuolaio, watch- 
maker, : 
pier be clock, 


Pensare, to think. 
Pietro, Peter 

Pipa, tobvacco-ptpe. 

Portare, to carry, 
bring. 

seid ear ark 


preso), tee) to te “ot a 


endere, to send or 
ive back aguin, 
restore, repay 
Riparare, to repair. 
Rispondere, to 
anawer, reply, 
Saluto, salute, bow 
(rendere tl saluto, 
to return one’s 
salute, bow). 
Schiuma di mare, 
meerschaum 
Studuare, to study. 
mae en pera, any ’ 
plium, pear, apple 
Tutto lo che, all 


* Active verbe conjugated by avere require their participles 
to agree in number and gender with the accusative case (object) 


which they govern, and which, along with the nominative case 
(subject), precedes them. When the nominative, or subject, 
follows the verb, the participle remains unchanged, and in most 
cnees it is not changed when the accusative, or object, follows. 

t In Italian, to address politely, Ella or Let (literally, she) 
must be used. 

? Those verbs which end in -ciare, -giare, and -sciare drop the 
vowel ( iu all tenses where it meets with { orc: for example, 


mangeré for maagterd. e 


1 Returning to the house, I have found your 
brother 2 Not speaking Italian, you must feel your- 
self annoyed here. 3. Not knowing where to find 
her, I have returned. 4. Frederick is punished. 
5. Honour thy father and thy mother, and thou 
shalt be honoured. 6 This book shall be bound 
to-morrow. 7. Be virtuous, and you shall certainly 
be rewarded for 1t. 8. John has been punished 
for not having finished his exercise. 9. Speak 
loud, that you may be heard. 10. It is sad to be 


hated by all. 11. He feels pleasure in being 

praised. 12. We have gathered many strawberries. 
Rick ames 

Ao tee rt, to compre » to Ile 

o'clock head: dinderstend, down, go to bed. 

Carrosea, coach , Cron- 


Wee “to pers: 


A una(ora), ‘alle Uedue, 
tre, etc. (ore), at 
one, at two, three, 
ete., o'clock. 


? When both gif, to him, and le, to her or (in addressing 
politely) to you, happen to meet with one of the pronouns io, 
la, i, le, ne, they are for the sake of euphony changed iuto 
glielo, gliela, it to him, it to her, it to you; glieli, gliele, them 
to him, them to her, them to you; and gilene, some to him, 
some to her, some to you (or of {t, of them, to him, to her, to 
you). The.sense of the pasenge is the only guide in such onses. 


Chiamarsi, to be atacdt, 
a Divertirsi, todivert, 
amuse oneself, 
Coprirsi, to cover Fidarsi, to trust to, 
oneself, rely on, 
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Fortuna, fortune, Pik tardi di, later Settimana che viene, 
prosperity. than next week. 

Francesco, Francis. Promessa, promise Sinceramente,  sin- 


Lavaret, to wash Proporal (past part. cerely, truly. 


(oneself), proposto), tomake Stanchiesimo, very 
Mantello, cloak, up one's mind, tired. 
preat-coat. wopuse to one- Vantarst, to boast, 


pretend to. 


intend, re- 
Vestiral, to put on 


nel, 
solve, 


Mattina, morning. 
Momento, momeut, 


Iustant. Riposaral, to repowe one's clothes, 
Morte, death. or rest oneself, dress (oneself). 
Non ancora, nut = Servirst,tomake use 

yet, of, 


EXERCISE 37. 

Translate into Italian :-— 

1. My uncle will arrive this evening; we shall 

amuse ourselves well. 2. Why do you grieve? 3. 
1 grieve for the death of my cousin. 4. Rejoice, 
friends, in the little which you have. 56. Do not 
rely on him. 6. Remember your promise. 7. Wrap 
yourself with your clonk. 8. 1 shall make use of 
your books. 9. We often make use of this carriage. 
10. I dress myself. 11. We shall dress ourselves 
by-and-by. 12. At what hour do you usually rise? 
13. L rise every morning at six, and I go to bed at 
nine. 14. We rise later than you. 15. Rest your- 
self a little. 16. I will rest myself a moment; I 
am very tired. 17. What is this young man’s 
name? 18. I believe his name is William. 19. 
These gentlemen are much amused at the ball. 
20. They intend to go there next week also. 


VOCABULARY. 


Disgrazia, miefor- 
tune, disaster, 


Rivenire, to return, 


Ancora, yet, still. 
Scusaist, to excuse 


andarsene,* to go 


away. Marttarst,to marry, oneself, 
Canto,singing, song. get inarried. Subvto, imme- 
Cercare, to avek, Nuorta York, Neo. diately. 

search, (since torca, New York. Udure, to hear. 
Da grin tempo, long Osteria, inn, tavern, Vogliono, they are 


Desiderare, to de- 


public house. 
sire, wish, 


Quasi, almost, as if. 


EXERCISE 88. 
Translate into Italian -— 
1, They say that Mrs. Johnson will get married. 

2. People know their friends in misfortunes. 8. 
One most always seeks a fortune where it is not. 
4. They speak fifty-three languages in Europe. 5. 
It is no longer spoken of. 6. What must be done 
to prevent such a misfortune? 7. It is necessary 
always to labour; it is not necessary to be idle. 
8. It will be needful to have patience. 9 It was 
necessary that I should write a letter. 10. I am 
going. 11. Are you going already? 12. It is 
necessary for me to go. 13. Your mother is not 
going yet. 14. Excuse me, my mother is already 
gone, and my brothers will go directly. 15. Wait 
a moment longer; we will go together. 

* The irregular tenses of andare, to go, required for this 
exercise are as follows :— 

Ind, Present. —V6 (vido), vai, va; andiamo, andate, vinno. 

Sus. Present.—Vada, vido, vada ; andiamo, andidte, vadano. 


Future. —Andro. 
Iurenarive. Ya, vada; andidmo, andate, vadano, 


willing. 
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IRREGULAR VERBS OF THE FIRST CONJUGATION. 


The Jrregular Verbs are those which deviate ‘in 
some tenses and persons from the regular verb of 
the same conjugation which is given for their 
model, 

The first irregular conjugation contains only 
andire, dare, fare, stére, and their derivatives. 

As all Italian verbs may be generally conjugated 
with or without personal pronouns, we now think 
proper to omit them in the conjugation of the 
irregular verbs, feeling confident that the student 
is thoroughly acquainted with them. For a similar 
Treason we omit the conjugation of the compound 
tenses, which the reader now will be easily able to 
form and conjugate for himself. 

The irregular verb anddre, to go, is thus con- 
jugated :— 

InprF. Simple Tenges —Pres. Andare, to go.—Pres. Gerund, 
Andando, going —Past Part. Andato, andata, andati, andate, 
gone,———Compound Tenses.— Past. Essere andato, to have or be 
gone.—Past Gerund, Easéndo andato, having or deing gone. 

Inv, Pres. Vado or vo, val, va; andidmo, anddte, vanno.— 
Imp. Andava, andavi, andava; andavamo, andavate, avdavano. 
—Ind. Pret. Anddi, andasti, andd; auddmmo, andaste, an- 
darono.—Fut. Andid, andrai, andra ; andrémo, andréte, an- 
dranno.—Cond. Pres. Andréi, andrésti, andrébbe ; andrémmo, 
andréste, andrébbero. 

Imp. Va, vada; andidmo, andate, vidano. 

Sus. Pres. Che vada, che vada or vddi, che vida; che an- 
didmo, che andidte, che vddano. — Jmp, Che anddss{, che 
anddssi, che andasse; che anddssimo, che andaste, cle 
anddssero, 


After this example conjugate rianddre, to go 
again. 

The irregular verb ddre, to give, is thus con- 
jugated :— 


Ixper. Simple Tenses.--Pres. Dire, to give.—Pres. Gerund 
Dando, gtving.—Past Part. Dato, given. —-Compound Tenses. 
~—Past. Avére dato, to have given.—Past Gerund, Avéndo dato, 
hartng given, 

Inp Pres. Do, dai, dd; didmo, date, danno,—Imp, Dava; 
davi, dava; davamo, dav ate, ddvanu.—Ind. Pret. Diédi or détti, 
déati ; diéde, détte, or dig. Démmo; déste; diédero, déttero, 
diérono, or diddono.—Fut., Dard, daral, dara; darémo, daréte, 
ddranno, — Cond, Pres. Dari, darésti, darébbe; darémmo, 
daréste, darébbero. 

Imp. Da, dia; diamo, date, diano or dieno. 

Sus. Pres. Che dia; che dia or dit; che dia. Che diamo; 
che diate ; che diano, dieno, déano.— Imp. Che désai, che désal, 
che désse ; che déssimo, che déste, che déssero. 


After this example conjugate riddre, to give 
again ; adddre or addérsi, to apply oneself. 

The irregular verb fdre, to make, is thus con- 
jugated :— 


Inper, Simple Tenses.— Presa. Fare, to make.—Pres. Gerund. 
Faoéndo, making. — Past Part, Fatto, made. —~— Compound 
Tenses.— Past. Avére fatto, to Aare mads.— Past Gerund. Avéndo 
fatto, Aaring made. 

Ixp. Pree Fo or facelo, fil, fa; faccidmo, fiite, fanno.—Ieeg. 
Facéva, facén, or fe; facévi; facéva or facta. Facevamo; 
facerdte ; facdvano or fanéano.—Ind. ret. Féel or féi; factetl; 


MENSURATION. 


doe, fe, or feo. Facémmo; facéste ; fécero or fénno.—Fut. 
Fard, fardi, faré ; farémo, faréte, faranno.—Cond. Pres Fardi, 
sitesti, farébbe ; farémmo, faréste, farébbero. 

Iup. Fa, faccia ; faecidmo, fate, ficciano. 

Sus. Pres. Che fhecia, che faccia or faucet, che ficcia; che 
faccidmo, che faccidte, che ficciano.—Jmp. Che facéasi, che 
facéesl, che facéase ; che faoéssimo, che facéste, che facéasero. 


After this example conjugate the following 


—] 


Rifare, to paras ‘“p again, 
Sfare, to usta 
Sopraffire, to ask ton much. 


disfare, to aatiafy. 


Liquefére, to melt Strafare, to do too much, 


Misfire, to do wrong. Btupefare, to stiupefy. 


The irregular verb sfdre, to stand (which is 
sometimes used instead of essere, as, to sto a Floma 
for to sono a Iloma), is thus conjugated :— 


Isper. Simple Tenses.— Pres. Stare, to stand.—Pres Gerund., 
Stando, standing. —Past Part. Stato, stood.——Compound Tenses 
—Past. Easere stato, to have stood.—Pust Gerund. Essendo 
stato, Aaving stood, 

Inp. Pres. Sto, stai, sta; stidmo, state, stanno.—Imp, Stava, 
atavi, atdva; stavamo, stavate, stavano.—-IJnd. Pret, B8tétti, 
atéati, atétte; stémmo, stéste, atéttero.— Fut, Stard, staras, 
atarad ; staremo, staréte, staranno —Cond Pres. Staréi, stardsti, 
starébbe ; staréinmo, ataréste, atarébbero. 

Imp. Sta, stia or stie; atidmo, state, stiano or stieno. 

Bus. Pres. Che stia, che stia or ati, che stia; che stiamo, 
che atidte, che atiano or stieno.—Imp Che atéasl, che stéssi, 
che stésse; che stéssimo, che stéste, che stéssero, 


After this example conjugate the following 
irregular verbs :— 


Distare, fo be distant. 
lustare, to insist. 


Ristare, to step. 
Noprastare, to defer, deloy 


MENSU RATION.—IV. 
[Continued from p. 229 ) 
AREAS OF IRREGULAR FIGURES AND FIGURES 
BOUNDED BY CURVED LINES. 
PROBLEM XII.—To find the area of a regular 
polygon, the length of the side being given. 
Jtule.—Find the radius of the inscribed circle by 
previous rule; then multiply the length of the side 
by the number of sides, and this by the radius, and 
half the product will give the area. 
EXAMPLE.—The length of the side of a regular 
pentagon is 3; what is its area? 
Find the radius of the circumscribed circle, 
thus :— 
° 
The 2 (angle) at the centre = sa = T2°5 e 
= 36° =~ aoc (Fig. 15, page 168). 
Then half the side or 5 = 1°5 = base of right- 
angled triangle aoc, and hypothenuse ao = 


15 
nat. sine 236° % ‘387g = 75: 
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Again, perpendicumr 0 ¢ == hypothenuse x nat, 
sine 4 OAC, or 255 x 3090 = 2:06 = radius of 
inscribed circle. 


Then — x == 15-45, aren of pentagon. 


EXxencisé 16. 


1, What is the area of a pentagon whose sido is 
3:82? 

2. The side of a hexagon measures 20 poles; what 
is its area? 

3. The side of an octagon measures 20 yards; 
what is its aren? 

4. The side of an equilateral triangle is 389 links ; 
required its area. 

5. The side of an octagon is 156 feet ; what is its 
area ? 

PROBLEM XIII.—To find the area of any irregular 
figure, the boundary sides of which are straight. 

dtule.— Divide the figure into separate triangles, 
If the diagonals are given, find at once the area of 
the respective triangles, as explained in Problem 
XI., and their sum will be the area. If the 
diagonals are not given, they must be obtained by 
actual meusurement. 


EXEROI8E 17. 

1. The four sides of an irregular figure are as 
follow .—BA 212; ac= 20; OD= 18; and DB 
= 10; and the diagonal from A to D measures 6. 
What is the area of the figure ? 

2. The four sides being as above, but the diagonal 
being 12, what is the area? 

3. A figure has five sides, as follow :—A B = 22; 
BC 18;cp = 32; DE — 18; and EA = 20; and 
the diagonals EB and BD measure respectively 
23 25 and 1675. What is the aren of the figure? 

We shall now consider the superficial area of 
surfaces bounded by curved lines; and we request 
our reader to réfresh his memory by a reference to 
our remarks upon the proportion which exists 
between the diameter and the circumference of a 
circle? 

PROBLEM XIV.—The radius of a circle being 
given, to find its area. 


Area = wr", 
Qarxr 


5 Hence the rule 


. area = 
as follows :— 


Rule 1.—Multiply the radius by the circumfe-- 
ence, and halve the product. 

Note.—The circumference of a circle being to its 
diameter in the proportion of 3'1416 (approximately) 
to 1, it follows that its proportion to the radius is 
as 3:1416 (a number we shall designate generally 
by w) to }, and hence the truth of the above rule. 


EXAMPLE 1.—Required the area of a circle whose 
diameter (D) is 1. 


D ] 1 # 
Here 8 = g 8 gi and the area is 5 xX 5 or 
ous == ‘7864. This number may be with great 


advantage borne in mind by the student, it being 


the area of a circle whose diameter is unity. It is 
often used in estimating circular areas. 
EXAMPLE 2.—The radius of a circle is 1. What 


is its area ? 
In this case, R being 1, D is 2, and the circum- 
ference becomes 2 or 6 2832. 
6°2832 


Therefore the area is R xX — oo = 3°1416. 


EXERCIBE 18. 


1, The diameter of a circle is 3; what is its area? 

2. The circumference of a circle is 3:1416; what 
is its area ? 

8. The diameter of a circle is 4 feet 11 inches; 
what is its aren? 

4. Tho areaof a circle is 18 feet 142 inches (square 
measure); what is its radius ? 

$8 A circular plot of ground contains one acre; 
what is its diameter ? 

We call the attention of the reader to Examples 
land 2 under Problem XIV. It will be there ob- 
served that when the diameter is 1 the area is ‘7854, 
and when it is 2 the area is 3:1416—that is to say, 
double the diameter produces four times the area. 
This we might expect. But by further comparison 
it will be seen that in either case the area 1s 
equivalent to the square of the diameter multiplied 
by the same figures, ‘7854. Hence we obtain 

Rule 2.—The area of a circle is equal to p? x ‘7854. 

EXAMPLE 1.—Tne radius of a circle is 1; what 
is its aren? (See Example 2 under last rule ) 

Rol, .:. p22. And p? x ‘7854 = 4 x ‘7854 
== 3°1416, which corresponds with the answer ob- 
tained by Rule 1. 

EXERCISE 19. 

1. Acircular table is 59 inches in diameter; what 
is its area by Rule 2? 

2. Find the area of a circle whose diameter is 
784 yards, 

PROBLEM XV.—The circumference only of a 
circle being given, to find its area. 


Radius — circumference 
— 20 


then area = rr, 
Henoe the Rule: Divide the circumference by 2r, 
square the result, and multiply by #. 


EXAMPLE.—The circumference of a circle is 
8:1416; what is ite area? 


THE NEW POPULAR EDUCATOR. 


3°1416 

on 
se wt me SEAO — 7864, 

EXERCISE 20. 

1. The circumference being 6, what is the area 
of the circle ?* 

2. The circumference of a circular plot ef ground 
is 246 yards 1 foot 104 inches ; what is its area? 

3. How many equare yards are contained in a 
circular table whose circumference is 11 feet ? 

PROBLEM XVI.—To find the area of the sector 
of a circle, 

Rule 1.—Multiply the radius by half the length of 
the arc of the sector. 

tule 2.—As 360 degrees is to the number of 
degrees in the given arc, so is the whole area of the 
circle to the area of the sector. 

EXAMPLE 1.—The radius of a circle is 6, and the 
length of the arc is 12; what is the area of the 
sector ? 


By Rule l. & 





?‘*= 


x rongth of ate = 6 x 6 = 36, 
By Rule 2. 360° : 114:6° : : 113°1 (whole area of 
circle) : 36. 
Note.—A sector may assume the form of Fig. 22, 
as well as of Fig. 21. 





Fig. 21. Fig. 22. 


Fig. 23. 


EXERCISE 21. 


1. Find by both rules the area of a sector, the 
length of the radius being 5 feet, and the length of 
the arc 20 feet. 

2. The arc of a circle contains 36° 42’ 16”, and 
the length of the radius is 4; required the area of 
the sector. 

3. The diameter of a circle is 578 feet, and the 
number of degrees in the arc is 938° 48’ 30”; what 
is the area of the sector in acres, roods, etc. ? 

PROBLEM XVII.—To find the area of a segment 
of a circle, 

Rule 1.—When the number of degrees in the seg- 
ment is given. Find the area of the sector ACBE 
(Fig. 23), and then the area of the triangle a BE. 
If the segment is less than a semicircle, the differ- 
ence of these will be the area of the segment ; if it 
be greater, the area is the sum. 


* The fact that the area appears lees than the circumference 
is heonuse the latter is square measure and the former lineal. 
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* 


Rule 3.~-From the arc of the segment subtract its 
sine, and multiply the remainder by half the radius. 


4 i, ?, 
Rule8.—Area 5 ax a/i ex 75 My in which A 


is the height of the segment, or its versed sine, and 
¢ is the chord. 

Note.—This rule is approximate only. 

EXAMPLE 1.—What is the area of the segment 
of a circle, the number of degrees being 27 and the 
length of the radius 20? 

By Rale 1. To find the area of the sector ACBE 
(Fig. 26). As 360° : 27° : : 12566 (whole area of 
circle) : 94:24, area of sector. 

Again: To find the area of the triangle ABE 
(Fig. 26). 

Because 4 AEB = 27°, .-. 2 AED = 13°'5°, and 
4 ADE isa right angle. Hence DE = AE x nat. 
sine 2 DAE. 

But 2 DAE = 90° — 13:5° = 76'5° ; 

*, DE= 2 x :9724 = 19-448. 

Then in the right-angled triangle A DE, 

AD= /A BE? — DE? = ./400 — 878-22 = 4 66. 

We have now a triangle in which the base AB 
and the altitude DE are known; hence its area = 

i q- 
$ or 9:32 (4°66 x 2) x a = 906. 

Finally, area of segment ACB D = 94:24 (area of 
sector) — 906 (area of triangle) = 3°64. Anz. 

Solve the same question by Rule 3. 

4 9322. 4x -552? 

Area = 3 552 (CE—DE) x Ap j + aT ee 
= 736 x ./20°7 x ‘122 = ‘736 x 4°78 = 3-518. Ans. 

It will be seen, by comparing the two answers 
solved differently, that they do not agree. A closer 
approximation would result by carrying the decimal 
places farther, but the first answer is the more 
correct, 


AB X 





EXERCISE 22. 


1. Required the area of the segment of a circle, 
the number of degrees in the arc being 107° 30’, 
and the length of the radius 12-41. 

2. What is the area of a segment. the length of 
arc being 46°58, and the whole circumference being 
156? 

PRoBLEM XVIII.—To find the area of a circular 
zone, ABCD EF (Fig. 24). 

Draw the straight lines A E, 
BD; the zone is then divided 
into a trapezoid, ABD, and 
two segments, A FE, BCD. 

Ftule 1.—Find the area of the 
trapezoid by rule to Problem 
XI, and also the area of the 
two segments, AFE, BCD. The 





sum of these areas will be the area of the 
sone, 

Rule 2.—Find the area of the two segments AG B, 
EHD, which subtract from the area of the whole 
circle. 

EXAMPLE 1.—The radius of a circle is 8. A zone 
of that circle has one of its parallel chords passing 
through the centre of the circle, and the other 
chord equals the radius. What is the area of the 
zone 7? 


By Rule 2. Area of whole circle = d® x (= 
100 x :7854 = 78°54. 
Area of greater segment == us (semicircle) = 


89:27. 

To find area of smaller segment. 

The chord of the arc of this segment being = 
radius, it forms the base of an equilateral triangle, 
each 2 being = = == 60°. Hence number of 
degrees in arc of segment = 60°. 

Then by Tables. Segment of 60° = -0906, and 
area = ‘0906 x #7 (or 25) == 2:265. Then area of 
zone == 78°54 (area of whole circle) leas areas of 
segments (39:27 + 2°265), or 41°535 = 37°006. Ams. 


EXERCISE 23. 

1. The parallel chords of a circular zone are 56 and 
6, and the diameter of the circle is 20; what is the 
area of the rone 7? 

2. The radius of a circle is 14, and the lengths of 
the paralle] chords of a zone of that circle are 22 
and 28. Required the area of the gone. 

PROBLEM X1X.—To find the area of a circular 
ring, ABCD, A’ BCD’ (Fig. 25), 
that is, of the space included be- 
tween two concentric circles. x 

Rtule.—Find the area of the in- 
terior circle, which subtract from 
the area of the outer circle. 

This simple problem and its rule 
are so self-evident as scarcely to need an example. 
We refer our readers to Problem XIV. for all the 
information requisite. We give one example for 
practice. 

EXAMPLE.—The diameter of the ecarth’s orbit 
being (approximately) 180000000 miles, and that 
of the earth being 7912 miles, what part of the 
superficial area of the orbit is occupied by a plane 
passing through the diameter of the earth and 
bounded by its circumference? Ans. 5175674000. 

PROBLEM XX.--To find the area of a lune, as 


A BOD (Fig. 26). 


Rule.—Find the area of the 
Fig. 26. 


Fig. 28, 


two segments, and their differ- 
ence will be the area of the lune. 


230 


BxAMPLE.— What is the area of a lune, the chord 
a of which ia 48, and the height or versed sine of 
the two arcs 10 and 7 respectively? Ans., about 
108. 

PRrosLEeM XX1.—To find the superficial area of a 
sphere, 

Rule 1.--Multiply the circumference of the 
sphere by its diameter.* 

Rule 2.—Multiply the square of the diameter by 
31416. 

EXAMPLE.— The diameter of the earth being 
7912 miles, what is its superficial area, supposing 
it a perfect sphere ? 

By Rule 2, dw = 62599744 x 3:1416 = about 
196663356 miles. 

EXERCISE 24. 

1, What is the superficial area of a sphere whose 
radius is 1:6? 

PROBLEM XXII.—To find the surface of a regular 
solid ring. 

Rule.—Find the length of the ring by adding 
together the exterior and interior diameters, and 
by multiplying half their sum by w. This product, 
multiplied by the circumference of the cross section 
of the ring, will give its superficies. 


The formula is nee xX w xX O=area, in which 


pD=-exterior diameter, d =-interior diameter, and 
e ==: circumference of cross section of ring. 

EXAMPLE.—The inner and outer diameters of a 
ring are 8 and 12; what is its superficial area? 
Ansa., about 197:4. 

PRoBLEM XXIII.—To find the arca of an ellipse 
or oval. 

Rtule,—Multiply the produot of the axes by i; 


Note.—An ellipse is a figure 

formed by a plane cutting a cone 

A e ina direction parallel to neither 

side of the cone, nor yet to its 

base. It has two axes, the long 

and the short, as AB, CD (Fig. 

27). 

EXAMPLE 1,—The major axis of an ellipse is 10, 

and the minor = 7; what is its area? 


10 x 7 x = 0 x ‘7864 = about 54-98. 


EXERCISH 25. 
1. What is the area of an ellipse whose axes are 
respectively 12 and 92 
SIMPSON'S RULE. 
By this important rule we are enabled to calculate 
approximately the areas of figures bounded by ir- 
regular curves. 


* The superficial area of a sphere is equal to four times the 
area of a plane passing through its diameter, 


Fig. 27. 
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Let aovug be a figure (Fig. 28) bounded by a 
straight line o v, and by two others, 0 a and Ug, pe- 
pendicular to OU, and by the curveag. Divide ov 
into an even number of equal 
parts at the points P, Q, R, etc., 
and from these points draw Pp 6, 
Qc, etc., perpendicular to OU, 
meeting the curve in 3,c, d, 
etc. Then find the area by 
the following rule. 

Rule.—Add together the first 
and last perpendiculars, twice the sum of all the 
other odd perpendiculars, and four times the sum 
of all the even perpendiculars. Multiply this sum 
by one-third of the common perpendicular distance 
between the perpendiculars ; this gives the area. 

EXAMPLE.—Suppose there are 5 ordinates, the 
distance between each pair being 4 feet, and the 
ordinates measuring 5, 5:3, 6°1, 7, and 7°6 feet, 
reapectively. 

Area = {6 +76 + 2(61) + 4(5:3 + 7)} x 4 
== 984 square feet. 

N.#B.—The greater the number of perpendiculars, 

the more correct will the answer be. 


Oo P 
Fig. 28. 


SOLIDS. 


As a general definition, a solid may be regarded 
as a body having length, breadth, and thickness, 
and in this sense it of course includes liguids. It 
is, in fact, anything which is bounded by surfaces 
in all directions. The measurement of a solid is 
called its cubical content, and it involves two 
separate acts of multiplication. If the figure be a 
cube, its content is measured by the cube of one of 
the lines which connect any two 
adjacent angles. Thus,in Fig. 29 
the contents will be represented 
by A B’, or AC’, or CD*. Suppose, 
however, that the length of aB 


==1, then 12=1; that is, the + 
solid content of a cube whose Fig. 20. 
side is unity is also unity, 


the difference being between lineal and solid 
measure. 

EXAMPLE. — The solid content of a cube is 
required whose side measures 10. 

10 x 10 x 10 (or 10*) = 1000, the solid measure. 


EXERCISE 26. 

1. What is the solid content of a cube whose side 
measures 2 feet 6 inches ? 

In order to find the length of the side of a cube 
whose solid content is known, extract the cube root 
of the contents. 

In order to find the solid content of any other 
form of parallelopipedon than a cube, multiply the 


rd 
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length by the breadth, and that product by the 
beight. 

EXAMPLE 1.—Required the centent of a parallelo- 
pipedon whose length, breadth, and height are 
respectively 12, 6, and 3. 

12 x 672; 72 x 3-216. Ans. 

EXAMPLE 2.—What is the content of a parallelo- 
pipedon whose length is 3 feet 2 inches, its breadth 
2 feet 3 inches, and its height 1 foot 4 inches? 
Ans., 9 cubic feet 864 cubic inches. 

The solid content of a prism or cylinder is found 
by multiplying the area of the end by the length. 

EXAMPLE 1.—A hollow cylinder is 12 inches in 
diameter inside and 12 inches high; how many 
cubic inches of water will it contain? 

12? x °7854 = 1131, nearly = area of base. 
113'1 x 12 = 1357:2 cubic inches. 


EXERCISE 27. 
1. Required the solid content of a triangular 
prism whose height is 3 feet, and the breadth of 
each side 6 inches. 


The solidity of a cone is determined by multiply- 
ing the area of the base by one-third the height. 

The cubic content of asphere or globe is ascer- 
tained by multiplying the cubs of the diameter*by 


‘5236; this number being 


EXAMPLE 1.—What is the content of a globe 
whose diameter is 107 
103 = 1000; 1000 x 5236 = 523°6. 


EXERCISE 28. 

1. The mean diameter of the earth being 7912 
miles, what is its cubic content, supposing it a 
regular sphere ? 

To find the solid content of a segment of a 
sphere, add the square of its height to three times 
the square of the radius of the base. Multiply the 


sum by the height, and that product by = 


EXAMPLE. 
What is the content of the segment of a sphere 
whose height is 2, and the diameter of the base 8? 
By rule, 2? + (3 x 47) = 52; 


52 x 2 x ‘5236 (5) = 54-4544. Ans. 


To find the solid content of a zone of a sphere, 
add the square of the height to three times the 
sum of the squares of the radii of the two ends; 
multiply the result by the height, and then by 
ao *B236. 

The solid content of a regular selid ring is found 
by multiplying the area of the cross section of the 
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ring by its length, the length being found by multi- 
plying the mean diameter (that is, half the sum of 
the inner and outer diameters) by a. 

We need acarcely observe that there are many 
more problems in connection with the measurement 
of the content of solid bodies—as, for instance, of a 
circular spindle ; of a spheroid, or the segment of a 
spheroid; of a paraboloid, or the frustum of a 
paraboloid; of a hyperboloid, or its segment ; 
and soon. But our subject is directed principally 
to a consideration of the areas of Aat surfaces, so 
as to apply the rules to the measurement of land. 
We have merely and bricfiy called the student's 
attention to the more common forma of regular 
solids, and shall in our next lesson commence tho 
subject of Land Surveying. 


KEY TO EXERCISES. 


EXERCISE 8. 
1. 19°045. 2 7090 nijles and 8 inches. 


EXERCISE 9. 
2. About 48°90 feet 


EXERCISE 10. 
1. About 69°16 miles, 


EXERCISE 11. 
1. 49 feet 9 inches. 2. 06. 


EXERCISE 12. 


1. About 35°35 feet. 8. 58 feet. 


3. 60°. 


1. 100. 4. Nearly 816°2 links 6. £3520, 
2 1296 aud 60°6 yards, 7. 60°, 
8. 121. 5. 66600 square yards, 8, 150 feet, 


EXERCISE 13. 
2. 8 roods, 8 poles. 


EXERCISE 14. 
1. 451°6. 2 About 1 acre, 8 rooda, 17) poles, 8. 1696'4. 
4. Nearly 15°6, 6. 1 acre, 1 rood, 10 poles, 


EXERCISE 15. 


1. About 14°13, 8. 6 chalns. 


1 Nearly 178. 2. 311008. 8. 57 square feet, 
EXERCISE 16. 
1, 25 116, 4. 65522 square links. 


2. 1039°2 square poles, 5. $4900 square feet. 


3. 1981-2 square yards. 


EXERCISE 17. 


1. Triangle ADB = 2093 Tri. 2 Triangle ADB = 42°95, Tri- 
angle ADC = 63°66, Total angle ADC = 106°7, Total 
area = 83°59 area = 148°05, 

N.B.—Find the area of each 8. Triangle ABE = 191°65. 
triangle from the three Triangle BDE = 149-10, 


aides as shown in Problem Triangle BDC = 108 8). 
XL Total area 2 449°60, 
EXERCISE 18. 
1. 7°0686, 4. 2 ft. 53 Inches nearly. 
2. 7854 &. 78°48 yarda, 
8. 2735 square Inches, 
EXERCISE 19. 
1, 2788-9774 square inches. 2, 48387 square yarda, 
EXERCISE 20. 


2°86. 


1. %. 1-07 square yards. 
2 184yde., 10 ft., 970 inches. 
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EXERCISE 21. 
60 square feet. 8 1 acre, 2 roods, 21 poles, 
4 6°13 nearly. 4) yards, 
EXERCISE 22, 


Area of sector = 578°87. 

Area of triangle = 2098°9. 

Area of a sment = 284°47. 
EXERCISE 23. 

1. Area of 2 sectors = 2°98. 2 Aren of semicircle = 807°88. 
Area of circle = 814 16. Area of segment = 81°31. 
Area of zone = 311°28. Area of zone = 226°57. 

EXERCISE 24. 
1, 28°2887. 


EXERCISE 25, 
1. 84°857, 


EXERCISE 26. 
1. 15°625 square feet. 


EXERCISE 27. 
1. 458°186 cubic inches. 


EXERCISE 28. 
1. 250888411782 cubic miles. 


1. Area of sector = 14448. 2. 
Area of triangle = 73°44, 
Area of segment = 71°04 


LATIN.—XLI. 
{Continued from p 282 } 
LATIN READINGS (continued). 


JUVENAL. 
Here is Juvenal’s complaint against the inroad 
into the city of all sorte of Greek adventurers, 
conjurors, dancers, and mountebanks, who came 
from their own impoverished country to ennch 
themselves by the extravagance of the Romans -— 


JUVENAL.—"Sart.,” ITI. 58—85. 


Quae nunc divitibus gens acceptissima nostris 

Et quos praecipue fugiam, properabo fateri, 

Nec pudor obatabit. Non possum ferre, Quirites, 60 

Graecam urbem. Quamvis quota portio faecis 
Achaei ? 

Jam pridem Syrus in Tiberim defluxit Orontes, 

Et linguam et mores, et cum tibicine chordas 

Obliquas, neo non gentilia tympana, secum 

Vexit, et ad Circum jussas prostare puellas. 65 

Ite, quibus grata est picta lupa barbara mitra. 

Rustious ille tuus sumit trechedipna, Quirine, 

Et ceromatico fert niceteria collo. 

Hic alta Sicyone, ast hic Amydone relicta, 

Hic Andro, ille Samo, hic Trallibus aut Alabandis, 70 

Eaquilias dictumque petunt a vimine collem, 

Viscera magnarum domuum, dominique futuri. 

Ingenium velox, audacia perdita, sermo 

Promtus, ot Isaeo torrentior. Ede quid illum 

Esse putes: quem vis hominem, secum adtulit ad 
noe: 75 

Grammaticus, rhetor, geometres, pictor, aliptes, 

Augur, schoenobates, medicus, magus: omnia novit 

Graeculus esuriens: in coelum jusseris, ibit. 
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Ad stummam, non Maurus erat neque Sarmata nes | 
Thrax, oe 
Qui sumsit pennas, mediis sed natus Athenis. 80 
Horum ego non fugiam conchylia? Me prior ille 
Signabit 7 faltusque toro meliore recumbet 
Advectus Romam, quo pruna et cottana vento? 
Usque adeo nihil est, quod nostra infantia coelum 


Hausit Aventinum, bacca nutrita Sabina ? 85 
NOTES, 
Quirttes. The oldest and most honourable title of the Roman 


people, and adopted in all formal proclamations. By 
thus using it, Juvenal seems to wish to appeal to their 
national pride. 


Graecam, “a Greecised capital.” 


Quamvis. ‘“ Though after all what a small portion is it of the 
dregs of Greece !” 


Mitra. The high Phrygian cap was a peculiarity of the Greeks 
of Asia Minor. 


Trechedipna. A word coined from the Greek (rpdyw detaver), 
‘the slippers which carry him off at a run to the feast.” 

Niceteria. Another Greek word, veanrnpia, “ prizes of victory.” 

Sicyone, etc All names of places in Greece, 

Dictum a vimine The mons Viminales. ' 


Ingenium, sc. est tlhs, ‘‘They have talent and impudence,” 
etc 


Schoenobates. A Greek word signifying a “ rope-dancer.” 


Graeculus, ete. “The hungry Greekling knows everything ; 
bid him start for heaven, he'll be off.” 


Conchylia, “purple robes” The word originally means a 
“ghell-fiah,” from which the purple dye was obtained, 
and so came to be used for the dye itself, and for purple 
robes. 


Signabit ‘‘ Shall sucha man take precedence of me in business 
matters?” 


Advectus Romam, ete , ‘who was borne to Rome by the aame 
wind that brings the plums and figx’ —1.¢, from the 
East. Cottana were a small species of fig, found in Syria. 


Usque adeo, etc. ‘Is it to come just to nothing at all that,” ete. 


CATULLUS. 

The writings of Catullus rank among the best 
specimens of Roman poetry, not only from their 
thought, but also (and chiefly) from the elegance 
of their diction and the scrupulons accuracy of 
their rhythm. Indeed, Niebuhr. the great German 
historian—to whose criticisms on the literature of 


. Rome we have already on more than one occasion 


allunded—goes so far as to place him at the head of 
the Roman poets. He remarks of him that “He 
does not anxiously seek for forms and words : poetry 
is with him the same natural expression, the same 
natural language, as our own common mode of 
expressing our thoughts is with us; he wasa gigantic 
and extraordinary genius.” Such terms of praise 
may seem somewhat exaggerated, though no one 
can deny the claim of Catullus to be considered a 
true poet. Unfortunately, we possess but few of his 
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writings—no more indeed than 116 pieoss—of which 
hyt some two or three run to any length, many of 
them being only from four to twelve lines each. 
They are of various kinds, but chiefly lyrical and 
epigrammatical; and their metres are close and 
accurate copies of the Greek measures, and the 
form is almost completely Greek. Here is a charm- 
ing little poem on the death of his mistress’s pet 
sparrow :— 
CaTuLies, Ifl.—“ Luctus In MorgTe PAasseRis.” 
Lugete, O Veneres Cupidinesque, 

Et quantum est hominum venustiorum : 

Passer mortuus est meae puellae. 

Passer, deliciae meae puellae, 

Quem plus illa oculis suis amabat. 5 

Nam mellitus erat, suamque norat 

Ipsam tam bene quam puella matrem : 

Nec sese a gremio illius movebat, 

Sed circumsiliens modo huc modo illuc, 

Ad solam dominam usque pipilabat. 10 

Qui nunc it per iter tenebricosum 

Tiluc, unde negant redire quemquam. 

At vobis male sit, malae tencbrae 

Orci, quae omnia bella devoratis : 

Tam bellum mihi passerem abstulistis. 15 

O factum male! O miselle passer ! 

Tua nunc opera meae puellae 

Flendo turgiduli rubent ocelli. 


NOTES. 

Veneres Cupidinesgue The plural appears to be used merely 
for poetical eflect. 

Guantum—hominum, equivalent to omnes homines, ‘‘ whatever 
of mankind,” for “all mankind.” 

Deliciae, Plural in apposition with passer, sing., as only being 
found in plural. So litterae, “a letter,” ete. 

Tpeam, ‘‘ her mistress" To the sparrow Lesbia was ipea—the 
one person in all the world. In the same way, ipse in 
Latin and avros in Greek were used by the disciples of a 
philosopher's school to denote the master. Hence the 
phrase {pee dizit (the master said it) to denote an 
authoritative statement. 


Qui nunc tf. By a poetical conceit the sparrow is supposed to 
go, like human beings, to the shades below after death. 


Unde negant. So Hamlet speaks of ‘That undiscovered 
country from whose bourne no traveller returns.” 


Male sit, ‘‘ curses on you.” 


Tua nunc opera, etc. ‘On your account the pretty eyes vf 
my love are swollen and red with tears.” Ocellus is here 
used as an affectionate diminutive of oculus. 


The next extract is the poet's welcome to his 
home :— 
CaTULLUs, XXXI—* Ap SimmMiongM 
PAENINSULAM.” ; 
Paeninsularum, Sirmio, insularamque 
Ocelle, quascunque in liquentibus stagnis | 


Marique vasto fert uterque Neptunus: 

Quam te libenter, quamque laetus inviso, 

Vix mi ipse credens Thyniam atque Bithynos 
Liquisse campos, et videre te in tuto. 

O quid solutis est beatius curis ? 

Quum mens onus reponit, ac peregrino 
Labore fessi venimus Larem ad nostram, 
Desideratoque acquiescimus lecto. 10 
Hoc est, quod unum est pro laboribus tantis. 
Salve, O venusta Sirmio, atque hero gaude: 
Gaudete vosque, Lydiae lacus undae: 

Ridete quidquid est domi cachinnorum. 


NOTES. 
Sirmio, a peninsula on Lake Benacus, now Lago di Garda, 
Oocelle, ‘‘ the gem.” See note on line 17 of last extract. 


Uterque Neptunus. The god of either kind of water—eagana 
(inland) or maria (open sea). 


Solutis—curis, ‘‘than freedom from care.” 


Hoc est, etc. “ This one thing is in iteelf sufficient recompense 
for all our toils." 


Hero gaude, ‘‘ rejoive at, welcome, your master.” 


Lydiae lacus, Benacus is so called because the Rhati, who 
lived in the neighbourhood, were said to be of Lydian 
Origin. 


Quidquid est, etc. ‘Laugh, everything at home that oan 
laugh ” Compare line 2 of the last piece, 


Here is an epigram on one Arrius, whose pronun- 
ciation was at fault :— 
CATULLUS, LXAXIV.—“ DE ARRIO." 


Chommoda dicebat, si quando commoda vellet 
Dicere, et hinsidias Arrius insidias: 
Et tum mirifice sperabat so esse locutum, 
Quum, quantum poterat, dixerat hinsidias, 
Credo sic mater, sic Liber avunculus ejus, 5 
Sic maternus avus dixerat, atque avia, 
Hoc misso in Syriam, requierant omnibus aures : 
Audibant eadem haec leniter et leviter, 
Nec sibi postilla metuebant talia verba, 
Quum subito adfertur nuntius horribilis, 10 
Tonios fluctus, postquam illuc Arrius isset, 
Jam non lonios esse, sed Hionios. 


NOTES. 

Chommoda, etc. This was Arrius’ pronunciation of commeda 
The point may be preserved fn the translation; thus, 
‘‘ Arrius used to say hadvantages when ‘he meant advas- 
tages, and ha:mbushes for ambushes.” 

Kt tum, otc. He thonght be had caught the pronunciation. 
perfectly when he sounded the A as strongly as possible. 

Credo, ete. “I suppose it had run in the family.” 

Hoc miaso. “When Arrius was sent off to Syria, we hope 
that we had got rid of his barbarous aolecisws; tnt 
no—news came that as soon as he got to the lonian een, 
tt was Ionian no longer, but Hiouian.” 
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The following lines are from the Epithalamium or 
Nuptial Song of Peleus and Thetis, the longest of 
the poet's writings :— 


CaTULLUS, LXIV.—“ EPITHALAMIUM PELEI ET 
THETIDOS,” 335-382. 


Nalla domus tales umquam contexit amores: 335 
Nollus amor tali conjunxit foedere amantes, 
Qualis adest Thetidi, qualis concordia Peleo. 
Currite ducentes subtemina, currite, fusi. 

Nascetur vobis expers terroris Achilles, 
Hostibus haud tergo, sed forti pectore notus: 
Qui persnepe vago victor certamine cursus 
Flammea praevertet celeris vestigia cervae. 
Carrite ducentes subtemina, currite, fusi. 

Non illi quisquam bello se conferet heros, 
Quum Phrygii Teucro manabunt sanguine campi, 345 
Trolcaque obsidens longinquo moenia bello 
Perjuri Pelopis vastabit tertius heres. 

Currite ducentes subtemina, currite, fusi. 

Dlius egregias virtutes claraque facta 
Saepe fatebuntur gnatorum in funere matres, 
Quum in cinerem canos solvent a vertice crines, 
Putridaque infirmis variabunt pectora palmis. 
Currite ducontes subtemina, currite, fusi. 

Namque velut densas prosternens messor aristas. 
Bole sub ardenti flaventia demetit arva, 355 
Trojngenim infesto prosternet corpora ferro. 
Currite ducentes subtemina, currite, fusi. 

Testis erit magnis virtutibus unda Scamandri, 
Quae passim rapido diffunditur Hellesponto : 
Cujus iter caesis angustans corporum acervis, 
Alta tepefaciet permista flumina caede. 
Currite ducentes subtemina, currite, fusi. 
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Quare agite, optatos animi conjungite amores. 
Accipiat conjux felici foedere divam, 
Dedatur cupido jamdudum nupta marito. 
Currite ducentes subtemina, ourrite, fusi. 

Non illem nutrix orienti luce revisens, 
Hesterno collum poterit circumdare filo. 
Currite ducentes subtemina, currite, fusi. 

Anxia nec mater discordis moesta puellae 
Secubitu, caros mittet sperare nepotes. 
Currite ducentes subtemina, currite, fusi. 
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NOTES. 

Quatis acdest, etc. concor®ia—Thetidi. ‘‘As the harmony that 
reigna between Peleus and Thetis.” 

Currite, After each ect of font Hines comes a sort of incanta- 
tion by way of refrain—'' Rofl on, ye spindles of destiny, 
unwinding thelr threads of life.* So in Gray's “‘ Bard” 
—* Weave the warp and wind the woef.” 

Expere terroriz, “ free from fear, dauntleas.” 

Victor certamine. His epithet in Homer is wédes aude, “the 
awift-footed.” 
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Flammea, ‘‘ fiery, glowing,” and so “ swift.” Proevertet, “shall 
outstrip.” oe 

Tertineheres. Agamemnon, third in descent from Pelops, his 
father being Atreus, the son of Pelops. 


In cinerem. “Shall shake their hoary locks from their heads 
into the ashes.” Putting ashes on the hair was in the 
East looked upon as a token of grief. 

Putrida, “‘ pallid, livid.” 


Scamandri was one of tho rivers of the plains of Troy, and it 
is frequently mentioned in Homer slong with Simois, 
another Trojan river. Both of these are now sinall 
streams, generally half dried up. 


Hellesponto. The Scamandri fell into the Ionian Sea juat at the 
mouth of the Hellespont. 


Anguatana, ac. Achilles, who is the subject of tepefaciel in the 
next line. 


Permista—caede, 1.¢., polluting it with the hot blood of the 
warriors he had slain. 


PLAUTUS. 


Latin comedies are among the earliest specimens 
of Roman literature that have come down to our 
time; and of the many authors who have dis- 
tinguished themselves by their productions in this 
branch of literature, Plautus and Terence are the 
only two with whose works we are at all intimately 
acquainted. The forms of their works are based 
upon Greek originals, as is the case with nearly all 
Roman poetry, the scenery being laid in Greece, 
and the very names of the characters being Greek 
also. Indeed, many of these plays are acknowledged 
adaptations of existing Greek comedies, while, 
strangely enough, the sentiments expressed are 
those of inhabitants of Rome. But although, as we 
have said, these comedies date from an early period 
in the history of Roman literature, the dramatic art 
was not of remarkably early growth in Rome. 
Four centuries had elapsed from the building of 
the city before dramatic exhibitions were intro- 
duced there for the first time, and the comedies of 
Plautus bear a date not very long posterior to that 
period. Plays were first introduced into Rome from 
Etruria, which was in all probability colonised from 
Greece at a very early period, and thus the dramatic 
art itself may be said to have come to Rome in- 
directly from Greece. Considering the early dates 
of the comedies of Plautus, they are in every respect 
very remarkable productions; the plots are care- 
fully and intelligently elaborated; the language, 
though archaic in form and construction, is plain 
and intelligible, and the humour is genuine and 
seldom offensive. Indeed, one can hardly under- 
stand how Horace, a man of refined taste, and 
evidently very capable of appreciating humour, 
could pass upon the writings of Plautus the severe 
criticism in his “ Ars Poetica,” lines 270-272— 
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“* At vestri proavi Piantinos st numeros et 
Landavere sales; niminm patienter utrumque, 

, Ne dicam stalte, mirati.” 

(But your ancestors praised the postry and wit of Plautus, 
according him in both respects a lenient, not to say stupid 
admiration.) 

M. Accius Plautus, or T. Maccius Plautus—for 
there is some dispute about the correct form of his 
name—was born 8.C. 254, and died B.c. 184. He 
lived, accordingly, about the period of the Second 
Panic War. 

Our specimen of Plautus is taken from his comedy 
of the “Trinummus,” or Three Pieces of Money, 
adapted, as the author says in the prologue, froma 
Greek original—“ Philemo scripsit, Plautus vortit 
barbare” (Written by Philemo, turned by Plautus 
into the vernacalar). The plot turns upon a sum 
of money which had been entrusted to one Callicles 
by Charmides for the benefit of his son during his 
absence in foreign lands. In the eyes of his friend 
Megaronides, he appears to have betrayed his trust, 
and he accordingly calls upon him to explain his 
conduct. He is able to do so satisfactorily, and 
Megaronides reproaches himself for his ill-grounded 
suspicions. 


TainummMus, Act I, 8c. 2, 1. 150—1885. 
MEGARONIDES—CALLICLES. 
Mg. Pausa. Vicisti castigatorem tuum ; 
Occlusti linguam ; nihil est, qui respondeam. 
Ca. Nunc ego te quaeso, ut me opera et consilio 
juver, 
Communicesque hanc mecum meam provinciam. 
Mg. Polliceor operam. CA. Ergo ubi eris paullo 
post? Meg. Domi 
Ca. Numquid vis? ME. Cures tuam fidem. 
CA. Fit sedulo 155 
ME. Sed quid ais? Ca. Quid vis? Mg. Ubi 
nunc adulescens habet ? 
Ca. Posticulum hoc recepit, quom sedis vendidit. 
Mr. Istuc volebam scire, i sane nunc jam. 
Bed quid ais? Ca. Quid? ME. Nunc \irgo 
nempe apud te est. Ca. Ita est; 
Juxtaque eam curo cum mea. ME. Recte facis. 160 
Ca. Num quid, priusquam abeo, me rogaturu’s ? 
Meg. Vale. 
Nihil est profecto stultius, neque stolidius, 
Neque mendaciloquius, neque argutum magis, 
Negue confidentiloquius, neque periurius, 
Quam urbani assidui cives, quos acurras vocant. 165 
Atqgue egomet me adeo cum illis una ibidem 
traho, 
Quai illorum verbiv falsis acceptor fui: 
Qui omnia se simulant scire, nec quidquam 
sciant. 
Quod quisque in animo habet aut habiturast, 
sciunt, 
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Sciunt id quod in aurem rex reginae dixerit ; 
Sciunt, quod Jano fabalata est oum Jove; 

Quae neque futara negue facta, illi sclunt tamen. 
Falson’ an vero laadent, culpent, quem velint, 
Non flocci faciunt; dum {llud, quod lubeat, sciant. 
Omnes mortales nunc hunc aibant Calliclen: 175 
Indignum civitate ao sese vivere, 

Bonis qui hunc adulescentem evortisset sala 

Ego de eorum verbis famigeratorum inscius 
Prosilui amicum castigatum innoxium. 

Quod si exquiratur usque ab stirpe auctoritas, 180 
Unde quidque auditam dicant, nisi id appareat, 
Famigeratori res sit cum damno et malo, 

Hoc ita si fiat, publico flat bono. 

Pauci sint faxim, qai sciant, quod nesciunt, 
Occlusioremque habeant stultiloquentiam. 


170 


185 
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ROTES. 

Pause appears to be the imperative of an old verb, pausare, t» 
cease ; from the Greek wave. In some old writers the 
word pausa is found asa substantive, equivalent to gutes, 
Castigatorem, ‘' your accuser”; meaning himeelf, 

Occlusti—oontracted for occlusisti. 

Communtoesque, ete., ‘and undertake to share this charge of 
mine with me”: viz,, the guardianship of the treasure 
on behalfof the son of Charmides, Previnciam, perhape 
from providentia (pro-eldeo), means ‘anything for the 
welfare of which you have to provide.” 

Ergo is used here without the iflative force (tharefnre) which It 
usually beara, and simply serves asa link in the con- 
vernation, ‘‘ Well, where will you be in a short time from 
thin?” Fost for post hac, 

Numquid cts? An ordiuary fornnula of leave-taking among the 
Romane, meaning Nterally, ‘‘Do you wish anything of 
me?" “Can I doanything for you? "--Curve tuam Adem, 
‘‘preserve your character,” j.¢., ‘don't undeceive for 
the present the people who believe you are acting 
basely.” Fidem may be used in a bad as well as a good 
senne — Fit seiulo, Mt, “it is being done with care" ; 
translate, ‘‘ I'll take care.” 

Sed quid alaf An expression used {fn colloquial Latin when 
the speaker wishea to cal] special attention to some fresh 
subject he is about to introduce, lit., ‘but what have 
yon to say on this point” ; translate, ‘‘ But look here."~— 
Ubi-hAabet? ‘where does he dwell?” Habet used for 
habitat. 

Reoeplt, either ‘he got beck,” or 
‘“a emall back building.” 

Jucta cum mea, ‘‘ exactly the same as my own (daughter).” 

Rogaturu's, abbreviate! for rogaturus es, 

Argutum, The word is applied to a man, gu semper arguit, 
‘“‘who is always wrangling,” anil way be translated 
“‘ spitefal, babbling.” 

Assidui, “ gossiping,” who take every chance of sitting down 
together, and pulling their neighbours to pleces.— 
Scurras. Thia word had not at this peried acquired the 
objectionable forces which it had afterwards. At thins 
time it waa the usual term applied to the wits and fine 
gentiemen of the day. 

Egome—traho, “1 quite inclade mynelf among them, I am just 
ss bad as any of them, because | have lent an ear to their 

Mes.” : 


‘the retatoed.” Postioulum, 


Habturust, for haditurus est. 

Faleone, ‘they do not care the least (lit., a look of wool) 
whether their indiscriminate praise or blame of anyone 
be false or true.”—Quem velint is the object of the two 
verbs laudent, culpent. 

Dum (Hud sciant, ‘ provided only they know what they please 
to know.” 

Evorttsset, old form of evertisest. 

Prostlul—-castigatum, “I etarted forth to accuse,” Supine in 
-um after a verb of motion. 

Famigeratori res ett, ‘‘the taleberrer were to be held respons- 
ible and suffer damage aud loss.” A very similar idea 
ls to be found In Sheridan's School for Seandul, where 
Sir Peter Teazle expresses his wish that there was a 
law passed to punish the originators of all scandalous 
atories :-— 

‘( Mrs, Candour, But surely you would not be quite so 
severe on those who only report what they hear? 

‘* Sir Peter. Yeu, madam ; I would have law merchant 
for them too; and in all cases of slander currency, 
whenever the drawer of the lle was not to be found, the 
injured parties should have a right to come on any of 
the indorsers,” : 

Faxim, for fecerim, ‘I'll be bound.”— Qui sciané, “ I'll be bound 
we should have very few knowing (i.¢., saying they 
know) what they don't.” 
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KEY TO EXTRACTS, 


OVID. ‘“Nux Exxraia,” 1—20, 

A walnut tree hard by the roadside, I get pelted with stones 
by the passers-by, though my life is faultless. Such a penalty 
is wont to be inflicted on detected originals when the people's 
wrath brooks not slow delay. I have done no orime, unless 
for a tree to bear yearly fruit for its owner is thought to be a 
crime. In days gone by, when times were better, the trees 
would vie with each other in fertility, and their thankful 
owners, at the ripening of the crops, would wreathe with 
garlands the statues of the gods of husbandry. Thus hast thou 
often, Bacchus, admired the vine sacred to thee, and Minerva 
has admired her own olive ; and it has been that the light fruit 
would have broken the parent tree had not a long forked pole 
helped the bough to bear the weight. 


TACITUS, ‘‘Annaza,” IV. 1, 

The consulate of C. Asinius and C. Anstitius was the 
ninth year of the reign of Tiberius, and during the whole of it 
he saw the State undisturbed, his family prosperous, for he 
regarded the death of Germanicus as a piece of good fortune ; 
but now, on a sudden, fortune vegan to work confusion. 
Tiberius began to be tyrannical, or to enoourage others in a 
aimilar course The cause of this change was attributable to 
Altus Sejanus, commander of the Prestorian guards, whoee 
Influence [ have already noticed, and will now proceed to 
unfold the particulars of his birth, his character, and the 
erime by which he sought to selze the reins of government. 
He was born at Vulsinii, his father Selus Strabo being of the 
equestrian order; and tn early youth he attached himself to 
Caius Cwear, the grandson of the deified Augustus. Soon after 
this he gained such an ascendancy over Tiberius by various 
artifice, that he made him (though so close and mysterious 
with others) throw off all restraint and reserve with him; and 
this he achieved, not by superior cunning, for in this Tibertus 
was fully his match, but rather by the displeasure with which 
the gods regarded the empire of Rome, to which he was equally 
fatal both at the height of his power and in his death. In 
person he was hardy, and capable of enduring fatigue ; daring 
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in spirit, clever in Aisguisiug his own crimes, and prompt to 
spy out the faults of others; at once fawning and 
and while he preserved an exterior of assumed modesty he 
in his heart insatisbly lusting for supreme power. With this view 
he indulged in profusion, liberality, and luxury, but more often 
gave his mind to careful vigilance—habits no less dangerous 
when they are counterfeited by ambition for the purpose of 
gaining supreme power. 

JUVENAL. “ Sar.,” L 81—116. 

From the tine when the winds tossed up the sea so high, 
and Deucalion scaled the mountain in his ship, and asked for 
an answer from hoaven, and by degrees the stones grew soft 
and warm with life, and Pyrrha displayed to the males the 
maidens in beauty unadorned—whatever men have done and 
are doing from that time to this—their prayers, their fears, 
their angers, their pleasures, and their joysa—are the motley 
contents of our treatise. And at what time bas there ever been 
a finer crop of vices? When has avarice been more greedy, or 
the dice had such power? For now they are not content to 
rink the hazard of the gaming-table with their purse alone, but 
they stake the money-chest and play for it. What battles will 
you see there, while the steward supplies the weapons! Does 
it not show simple madness for a man to be content to lose a 
hundred sesterces, and not give back his coat to the poor 
shivering slave? 








LIGHT.—IV. 
(Continued from p. 242.) 


THE BENDING OF LIGHT. 
THE preceding lessons have dealt with light in one 
medium, viz., air, but as we can see things in trans- 
parent substances like water, we have now to 
inquire how light bchaves in passing from one 
medium into another, as from water into air, or 
vice versd. That it is a subject for inquiry is 
evident at once in the following simple experi- 
ments. Put a spoon in a giass of water and take a 
slanting side view of it: the spoon appears bent. 
Under the same conditions an oar resting in ita 
rowlock, with part of it in the water and part out, 
looks as if it were bent where the water and air 
meet. Again, place a coin at the bottom of a mug 
and move the vesse] just sufficiently away so that 
the coin is no longer visible in the place where it - 
rests. Without moving the vessel or the eye, 
fill up the mug with water; the coin comes in 
sight. We have seen that in air light proceeds 
in straight lines; so it does in other media of 
uniform density, but in passing from one medium 
to another it is bent, and it is this bending of the 
rays of light which enables us to account for the 
foregoing appearances. 
THE MUG EXPERIMENT. 


If the eye be fixed at ¢, the coin placed at ¢ cannot 
be seen, for the opaque side of the mug is between 
the eye and the object (Fig. 31). Upon filling the 
mug with water, however, the coin appears to be at 
o, or somewhere in the direction of the line od. 


CABSHit 6 COMPANY LIMITED tT LOX 


rs 
cal 
ne 
oe 
oe 
a 
pa 
fa.) 
a 


SPECTRE OF 


THF 





. LIGHT. 


Draw the perpendicular « $ from the point 3 where 
the light from the ooin emerges on its way to the 
eyeate. Continue aé to d, and also join 3e, 

A ray of light reflected from the ooin o takes the 
path cde on its way to the eye and is bent at d. 





Fig. 81. ® 


As it emerges from the water in the direction be 
the poaition of the coin is judged to be in the 
direction ¢}, viz., atc’. The ray of light is there- 
fore bent or broken in this experiment, or what. 
means the same thing, it is refracted. This bending 
or breaking of light is usually termed refraction. 

The apparent bending of the spoon and of the 
oar when they dip in water is similarly explained 
by supposing that light is refracted in passing from 
one medium into another. 


ACTION OF A PRISM OF GLASS ON LIGHT. 

When a ray of white light, e.g. sunlight, enters a 
prism of glass (Fig. 32) it is refracted, and after 
passing to the opposite face of the prism it emerges 
still further bent out of its original course. Glass 
lustres of triangular section are suitable 

for illustrating this fact, though prisms of 

highly polished glass made specially for 

the purpose are more suitable. If the 
refracted ray be received on to a sheet of 

white paper it is found to be spread out 

and no longer white, but of a series of 

colours, from red to violet, all merging 

Fig. 32, imperceptibly intoeach other. The colours 
are the colours of the rainbow, in this 

order: red, orange, yellow, green, blue, indigo, and 
violet, and they are the colours which constitute 
white light. It is to Newton that we owe the dis- 
covery of the composition of white light. He ad- 
mitted a beam of sunlight s a (Fig. 83) through a 
hole in the window-shutter of a darkened room, and 
received the sunbeam on to a prism Pp, with the 
result that the refracted beam was cast on to the 
opposite wall split up into the rainbow colours we 
have jast mentioned. The experiment is usually 
performed in the lecture-room by using the oxy- 


aor | 


hydrogen lantern and a bottle prism. The bottle 
prism is a glass bottle with two sides inclined at an 
angle, and it is filled with a liquid called carbon 
bisulphide, a badly smelling and highly inflammable 
substance. The beam from the lantern is passed 
through the bottle prism, and the refracted light 
emerges aplit up into its constituent rays, whieh sre 





Fig. 38. 


cast on to a white screen. The band of coloured 
light is called a spectrum, and the splitting up of 
the beam of light by means of the prism is termed 
Bispersion. 

It is apparent that the different kinds of light 
which constitute white light are refracted to 
different degrees; red is least refracted from ite 
original course, and violet is most refracted—in 
other words, the least refrangible constituent of 
white light is red, and the most refrangible is 
violet—the refrangibility of the other constituents 
being between these two extremes in the order of 
their position in the spectrum between red and 
violet. 

If the refracted beam of light after passing 
through one prism is caught on another in the 
reverse position, the decomposed beam from the 
first prism is combined again by the second as It 
emerges, and a white light is cast on the screen in- 
stead of a spectrum. Therefore the prism enables 
us not only to split up white light into its oon- 
stituent colours, but also to take these coloured 
constituents and recombine them to form white 
light again. 

THE DISPERSION OF LIGHT, 

The dispersion produced by one prism may be 
increased by causing the refracted light to pass 
through another similarly placed, and so on through 
a whole series. Such an arrangement of prisms 
constitutes a battery, and the length of the result- 
ing spectrum is very much increased. The sub- 
stances from which prisms are made vary in their 
dispersive power; thos carbon bisulphide in a 
bottle prism will produce a greater length of speo- 
trum than a pure glass prism of equal sise and 
similar shape. 


THE SPECTBROSCOPE AND ITS USE. 

If we substitute a narrow vertical slit for the 
hole in the shutter, and a tube blackened inside 
for the darkened room, this tube having the slit at 
one end and a convex lens at the other close toa 
priam, we get an instrument with which we can try 
the foregoing experiments on asmall scale—we have, 
in fact, a spectroscope (Fig. 34). The finished instru- 
ment consists of a prism P, and a tube s/ with a 







very narrow adjustable slit at s and Jens at 7. 
Suppose you have a candle flame in front of the 
rlit at 8, athin beam of light is admitted into the 
tube, and the lens at / directs it in a parallel state 
on to the prism Pp, where it is refracted into a tiny 
spectrum which could be seen by looking into the 
face of the prism at Pp. There is, however, a 
telescope L for magnifying this spectrum. With 
such an instrument one can study all kinds of light 
and the action of coloured transparent bodies on 
the light. The light of the candle gives a con- 
tinuous spectrum, ¢.¢., there is no break in the band 
of light from red to violet. The candle spectrum 
is rather weak in light at the violet end. The 
light of the sun when examined by the spectro- 
scope is seen to stretch from red up to the violet, 
the violet end of the spectrum being quite intense, 
but along the whole length of the spectrum vertical 
dark lines are seen, s0 that the spectrum of the sun 
is not a continuous one. These dark lines are 
termed Fraunhofer lines. 


SOMB LESSONS OPTAINED WITH THE SPECTRO- 
BCOPE. 

All luminous bodies do not emit the same kind of 
light. (See Colowred Plate, Frontis., Vol. IV.) 
We have seen there is a difference between sun- 
light and candle-light in the brightness of the 
violet end of the spectram, and also in the fact 
that while one gives a continuous spectrum the 


spectrum. 
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other is interspersed with dark lines. 
like common salt, which contain the metal sodium, 
yield » spectrum with a golden yellow line; all the 
rest is blank. It is spoken of as the pline. By 
increasing the dispersive power of the prism, the 
yellow sodium line may be resolved into two which 
are referred to as D,andD,. In the spectrum of 
the sun this identical line is seen, but it is dark 
instead of bright. The dark line is spoken of as 
the reversed D line. This reversal of the 
D line may be obtained artificially by 
causing light which yields a continuous 
spectrum to pass through sodium vapour. 
The inference, therefore, is plain. In the 


L 


wun we have a central body yielding a continuous 


spectrum surrounded by highly heated vaporous 
metallic clouds, one of the metals present being 
sodium. By similar reasoning, founded on laborious 
spectroscopic’ work, we conclude there are other 
metals in the sun which are also found on the 
earth. (See Coloured Plate, Frontis., Vol. IV.) 
Another kind of spectrum is the abserption 
If a pink solution of Condy’s Fluid (per- 
manganate of potash), in a thin glass test tube, be 
put in front of the slit of a spectroscope so that the 
light of a paraffin-oil lamp or of a gas flame may 
pass through it before entering the spectroscope, 
we do not see a continuous spectrum, which would 
be the case if we were examining the light alone, 
but we see a spectrum in which four regions are 
robbed of their light. These dark vertical spaces 
are called absorption bands, and they always 
occupy the same positions for this substance, so 
that a solution of permanganate of potash could be 
identified by means of the spectroscope among any 
number of similar pink solutions of other bodies. 
There is a trace of a fifth band. A great number of 
substances have characteristic absorption bands, 
and when thie is the case they may be identified 
by means of the spectroscope. Blood, for example, 
is one of these, and the spectroscope has been used 
for identifying it in criminal investigations. 


THE INDEX OF REFRACTION. 


Let us now return to the diagram of the experiment 
on refraction with the coin in the mug. Ifa point 
of light were at ¢ (Fig. 35), its rays would spread in 
every direction, and some would fall on the surface 
of the water at the point 3, part being reflected and 
part refracted in the direction 3c ; the angles made 
with the perpendicular line ad are named respec- 
tively the angie of incidence, 4b, and the angle of 
refraction, d dc. There is a constant ratio or pro- 
portion existing between the sines of the two angles. 
The word sine is a trigonometrical term, bat the 
reader may understand what is here meant arith 
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the following explanation. Make 3 ¢ equal in 
dength to bc; frome draw oa at right angles to 
ad@; and from c drawcod at right angles to a d. 
The sines of the angles a } ¢ and c 5 d are equal to 
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a@eand od respectively, and the number obtained 
by dividing the length of a e by the length of cd is 
2 constant one which when the ray of light passes 
from air into water is 1:336. This number is 
termed the index of refraction. As the angle abe 
gradually enlarges, c 6 d also increases so as to 
preserve the constancy of the ratio or proportion 
between ae andc d. 


TOTAL REFLECTION. 

Now the angle @ 6 ¢ may gradually increase unti)} 
it is a right angle, but the angle of refraction will 
be less than a right angle. Observe what follows 
from this fact. Take a converse case, and suppose 
the light is at c,and a ray proceeds in the direction 
cb, it will emerge at 5 in the direction d¢; if 
the light proceed from c¢’ in the direction c’ d it 
will emerge in a direction nearly coincident with 
the surface b/, but if the light proceed from the 
point c” in the direction c” } it cannot emerge at 
all, but is reflected in the direction bf’ so that 
the angle of incidence o” bd is equa! to the angle 
of reflection db /’; in short, the ray c’”’ > suffers 
total reflection. This may be demonstrated experi- 
mentally as follows :—Fill a flask with water to the 
level b (Fig. 36) ; let it rest on a corner of the table 
with s candle placed below it in the position c ; the 
eye at a sees the image of the candle reflected from 
the surface of the water, or if a looking-glass be 
placed at a the eye at ¢ sees the image after two re- 
flections, one of which is from the water in the flask. 

Total réflection plays a part in a great variety of 
phenomena, and is exhibited in a marvellous mannet 


in the gorgeous displays of coloured fountains 
which have been shown at exhibitions in London 
and Paris in late years. Here coloured light 
directed into the ascending jeta of water illuminates 





Fig. 36, 


them in their whole course, and as the colour of 
the light sent into the jets nay be quickly altered 
by the interposition of coloured plates of glass at 
the source, the fountains are made to assume al! 
sorts of pleasing colours at short intervals. The 
light is kept within the columns of water by total 
reficction. 


THE ACTION OF A RAINDROP ON LIGHT. 

When a ray of white light enters one side of n 
raindrop, it may suffer either one or two total 
internal reflections, and also be split up into its 
constituent coloura on emerging. The reader mny 
demonstrate this with a flask of plain uncut glass 
filed with water. It is hardly necessary at this 
stage to point out that if the surface of the flask be 
in any way ornamented it will not do for the pur- 
pose. One of the kind of flasks used for chemical 
experiments will do admirably. The flask filled 
with water represents our raindrop. Our source of 
light may be a candle or a paraffin-oil lamp. 
Place the flask filled with water in a position a BC, 


F 





L Fig. 37. 


and the lamp at L (Fig. 87). Upon taking up a 
position at & to the right of L and examining the 
flask one sees two images of the light reflected from 
the back surface of the flask, and it is the brighter 
of the two which claims our attention. It is coloured 
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red on the left-hand side, and violet on the right- 
hand side when regarded from the point B, ica 
position such that the emergent rays CE make an 
angle of 42° with the line EF which has been 
drawn parallel to LA, the direction the lamp rays 
take before entering the flask. That LA is the di- 
rection of the rays which make the coloured image 
may be-easily proved by covering the edge of the 





flask at a with an opaque object, say a book, when 
the coloured image can no longer be seen at E. 
Besides diverting the ray LA in the direction o£ 
the flask of water also acts as a prism and breaks 
it up into its constituent colours. 

Next examine the left-hand side of the flask for 
& coloured image. When the eye is at nm’, Fig. 38, 
a position in which the line km’ F, parallel to the 
lamp rays LA, makes an angle of 54° with the 
emergent rays D E’, an image is seen on the left- 
hand side of the flask, which is violet to the right 
and red to the left of it. This image has been 
formed by the rays LA entering the flask at 4, 
suffering two total reflections at B and C, finally 
emerging at D in the direction px’. Correctly 
regarded, these experiments represent the action of 
a sphere of water enclosed in a shell of glass, and the 
latter has some measure of confusing action; they 
will, however, enable the reader to grasp better the 
explanation of rainbow phenomena. 


RAINBOWS. 

The aégrial coloured arch which in all ages has 
oocuapied the thoughts of philosopher and poet is an 
optical phenomenon which we shall now be able to 
understand. As an observer sees a rainbow he 
stands with his back to the sun; in front of him 
rain is descending where the coloured bow is seen, 
and the bow is red on its outer margin and violet 
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on the inner, with the usual colours of the spec- 
trum between; indeed, it might be described as aye 
tremendously tall spectrum, such as one sees in the 
spectroscope, bent over into the form of an arch. 
This is termed the primary bow. There is also 
often seen at the same time an outer bow fainter in 
aspect, and with its colours reversed, i.c., the outer 
part of the arch is violet and the inner red. This 
is termed the secondary bow, and it is concentric 
with the primary. : 
We may now combine the two preceding diagrams 
into one, only let the reader consider A BO and 
ABCD as raindrops instead of flasks of water, A 
little thinking will render it apparent that all drops 
in the dotted arch C1 will yield spectra of all the 
sun's rays coming in the direction L A, as these 
rays are practically parallel and the coalescence of 
their spectra will form one grand coloured arch, 
red on the outside and violet on the inside—the 
primary rainbow in fact. This in effect is the ex- 
planation of the formation of the primary rainbow 
offered by the philosopher Descartes in the early 
part of the seventeenth century. His explanations 
also extended to the secondary bow, which he re- 
garded as being formed by the rays of the sun, L’A, 
Fig. 39, entering raindrops in the position a BC D, 
and after suffering two total reflections and two re- 
fractions, being directed to the spectator at E, the 
C 
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emergent rays DE making an angle of about 54° 
with the line EF. And all raindrops in the arch 
All would yield the same effect, and collectively 
produce the secondary bow, violet on the outside, 
and red on the inside. 

Simple as this phenomenon now appears to us, 
the space occupied by these articles would be taken 
up in describing the speculations and attempts at 
explanation made prior to Descartes’ time. One 
name only need we mention, that of Antonio de 


Dominis, who appears to have had a correct concep- 


tion of the manner in which the inner bow is 
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formed, but no just idea of how the exterior bow is 
a,produced ; hence the credit is generally given to 
Descartes, who very satisfactorily accounted for 
the leading facts of both. 


EXTRAORDINARY BAINBOWS. 


Extraordinary rainbows are seen at rare intervals 
in which light reflected from & level sheet of water 
like an arm of the sea or a river plays an important 
part. What at first sight appears a reflection of 
the primary rainbow is sometimes observed under 
favourable circumstances. Thus Crookes on August 
6th, 1877, standing on the end of Eastbourne Pier, 
saw the usual aérial rainbows, and what looked like 
a reflection or image of the primary in the water; 
the legs of the reflected bow, however, did not 
coincide with those of the primary in the air and 
were evidently not a reflection of it. What an 
observer sees on such occasions is the image of a 
bow in the water which can only be seen in the air 
by a person some distance in front of him Thus 
the observer at 0 sees a rainbow in the air at c, and 
also what appears an image of a bow at D (Fig 40). 





The drops which produce the image at Dare in the 
arch which contains © and in a wrong position for 
the observer to see the rainbow they produce in the 
air. This bow could be seen by a person in advance 
of 0 and stationed at E; as it 1s, the observer at 0 
sees the primary at C, and the sheet of water in the 
plane E A B reflects the light in the neighbourhood 
of £, so that 0 also sees a reflected rainbow a DB 
A more complicated phenomenon is presented in 
those cases where non-concentric rainbows are seen 
Reflection from water also plays a part here, 
although in a different and more complicated way 
than that just explained. We shall only briefly 
describe the phenomena, An observer at Nya in 
Sweden saw the sight some six years ago. With 
a sheet of water in front and a brilliant sun be- 
hind there appeared the usual secondary and 
primary bows, and even some supplementary bows 
within the latter. From the feet of the primary 
there arose a tertiary bow, with colours in the 
same order as the primary, and the upper part 
of its bend coincided to some extent with the 
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upper part of the bend of the secondary bow, and 
consequently colours were here apparently absent, 
as the superposition of the two bows with colours 
in contrary order would give rise to white. A 
similar phenomenon was seen by Halley in all its 
completeness on the banks of the Doe towards the 
close of the seventeenth century. Sometimes it is 
only seen in part, as, for example, one leg of a 
primary bow and the corresponding non-concentric 
part of the tertiary, as was observed by Tait in 
1874. 


THE ORGANS OF SENSE.—IV, 
(Continued from p. 237.) 


IL—THE EAR (continued), 

WE have to search for the orifice of the ear of birds 
beneath the feathers. In a few cases, as in the owl 
and wild turkey, a circle of feathers surrounds the 
ear-hole, but generally there is no external indica- 
tion of an ear. On closer examination a sone of 
fine feathers, with peculiarly fine barba, through 
which the air passes readily, ia found round the 
ear. Internally, the ear is not unlike that of mam- 
mals, except in the following particulars. The 
cochlea is rudimentary, that ia, it is not developed 
into a coiled double canal, but is only a slight 
process from the vestibule, occupied by two cylinders 
of fine cartilage, representing the two statroases, but 
of very simple form. The semi-circular canals aro 
similar and similarly disposed, except that two of 
them, the horizontal and one of the vertical ones, 
communicate where they cross one another. The 
most marked difference is that the chain of three 
ossicles is replaced by one bone, forked at its tym- 
panic end, and stretching right from the membrane 
of the oval hole to the cartilage of the drum-mem- 
brane. The whole organ is very compact, and em- 
bedded in bone, and even the canal which rans from 
the tympanum to open at the top of the throat is 
of bone. 

No one can doubt that the sense of hearing in 
birds is keen and appreciative. Indeed, if the cor- 
relation between the capability of producing a 
variety of sounds and the appreciation of the same 
be as close as we sbonid naturally suppose it to 
be, the sense of hearing in our song birds is most 
exquisite. If the hen nightingale experiences a 
corresponding happiness in listening to the song of 
her mate to that which he evidently feels while his 
little throat is pouring forth its changeful notes ; 
or if either of them can appreciate the impressions 
produced by the varied music, ranging as they do 
from a sweet melancholy to a thrilling joy, then 
these little summer visitants have an avenue to a 
constant pleasure, and by the possession of this 
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they make a nearer approach to us than we have 
been disposed to admit as possible to any of the 
lower animals. That such should be the case may 
seem in the highest degree improbable to some 
minds; yet befure it is dismissed as a sentimental 
fancy it should be remembered that our greatest 
naturalists hold it as a principle that a species is 
endowed with no habit or instinct, no product or 
power, which is solely for the benefit of other 
species—in fact, that the primary use of every such 
endowment is for the advantage of the species which 
possesses it; and if inthe great harmony of Nature 
other species benefit from it, this is incidental, 
though not accidental. The bee makes honey for 
its own community, though man and the brown 
bear despoil its comb. ‘Though leather and fur 
are so useful and almost indispensable to us, they 
were more useful and wholly indispensable to the 
beast that they once clothed. By analogy, there- 
fore (to which there is no counter analogy), when 
we listen delighted to the strains of the nightingale 
in May, we may infer that the brooding bird ex- 
periences a yet more exquisite delight. So general 
is this principle, that it is considered certain that 
avery species which produces sounds for its own 
sake, ond disconnected with other necessary move- 
ments of the body, also possesses an organ of 
hearing. 

The class of cold-blooded animals called reptiles, 
’ which is ill represented except in the tropics, con- 
tains creatures of very different structure. The 
higher of these animals are more hike bifds than the 
lower members of their own class, and these again 
pass through the frogs and toads to fish. Hence, 
as in the case of the eye, the ear of a typical reptile 
cannot be described as the ear of the class, because 
there are such great differences in this organ. 
Thus, the ear of the crocodile is almost precisely 
like that of a bird, and it is only in the means of 
letting the air into the tympanic cavity that there 
is much difference. The crocodile, though it lives 
in the water, breathes air, and it is provided with 
a means of drowning its prey under water while it 
is itself inhaling the air. This is effected by the 
channels of the nostrils being carried far back 
before they communicate with the throat, while a 
double valve in front of the communication closes 
and cuts off the throat from the mouth. By holding 
the prey croasways, and far back against the corners 
of its widely-gaping jaws, it keeps it under water 
while its own long snout and nostrils are thrust 
above the surface. Now we have seen that the 
tympanic cavity must be supplied with air, and 
water must be excluded from it; hence the Eusta- 
chinn tube, or rather complicated system of tubes, 
is carried backward instead of forward, and opens 
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by a single orifice, behind the hind opening of the 
nostrils, into the throat, and therefore behind the 
valve; the opening is on a projection and closed by 
a half-moon-shaped valve. Every precaution is 
thus supplied to exclude the water from, and in- 
clude the air in, the tympanic cavity. Lizards, 
turtles, and also frogs, have a drum and drum- 
membrane; but this is on a level with the rest of 
the skin, so that there is no ear-hole, and in the 
case of the turtle the drum-membrane is covered 
by that hard scale which is next but one above the 
corner of the mouth. 

In tracing the organ throughout this class we 
gradually lose all the outer courts of the ear, and 
also what remnant of a cochlea was left. 

In the bony fishes all these parts are wanting, as 
might be supposed ; but the ear, instead of being 
brought to the surface, is walled up by the bones of 
the large skull. If the roof of the skull of a fish 
be removed, a central compartment will be seen, 
much too large for the small brain, and on either 
side, at the back part, a large chamber, which 
communicates with the central one, and in which 
the large main portion of the ear is lodged ; while 
the three semi-circular canals springing from this 
part by dilated bags run, two of them upward into 
tubular hollows of the skull-bones, and then unite to 
run into the same vestibular sac by a more central 
communication; the third is horizontal, and runs 
outward, The main vestibular sac has itself 
several compartments which sometimes communi- 
cate with it only by narrow constricted necks, and 
in these are found the otoliths, or ear-stones, which 
nre suspended over the parts to which the strands 
of the ear-nerve are most largely distributed. These 
ear-stones are no longer fragmentary particles, as 
in the case of mammals, or soft chalk, as in the 
internal ears of frogs, but dense, hard, pearly bodies, 
one of which is of large size, and is represented in 
the engraving with its concave streaked side to- 
wards the observer, this side being upward when in 
its natural position. 

In illustration of what has been said concerning 
the advantage of causing the sound waves to be 
reverberated in air, a peculiar connection between 
the labyrinth and the internally situated air-bladder 
of some fish ought to be mentioned. In the carp, 
each ear-sac sends a passage to a central cavity in 
the base of the skull, and this has two bags at its 
hinder end, all filled with fluid, as the cavity of the 
ear is, and from these a chain of three bones runs 
to the bladder. In the little fish called the loach, 
which is one of the first captives obtained by the 
searcher of the little pools left by the retreating 
tide, the air-bladder seems to be retained solely to 
minister to the ear; and in the herring the bladder 
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itself sends processes to be applied to other pro- 
ocesees sent to mect them from the vestibule, 

In the other great division of fish—distinguished 
from those just mentioned by the general character 
of the skeleton, which is not bony, but grisly —from 
the fact that elastic cartilage is not so resonant a 
body, and not so good a conductor of sound, as 
bone, other appliances are given to bring the ear 
into closer relation tothe external water, whence the 
sounds come. The whole labyrinth is closely sur- 
rounded by gristle, and in sharks a canal runs to 
the top of the head, where it is closed by the skin. 
In the ray a canal runs from the union of the two 
semi-circular canals to a similar orifice. Both of 
these canals are of course filled, not with air, but 
with fluid, that of the shark being filled with what 
is called perilymph, or external fluid, and that of the 
ray with endolymph, or internal fluid. 

So much has been conjectured, and go little is 
really known, about the organ of hearing in the 
Invertebrata, that it is scarcely advisable to enter 
upon the subject in a publication like this. The 
_ great diversity of sounds produced by insects—some 
of which, like the cicada (which makes the Itahan 
coppices ring perpetually with its loud grating cry), 
have very elaborate contrivances for the production 
of noises— makes it almost certain that this large 
order of the jointed animals have the sense of hear- 
ing. On the other hand, the almost universal 
muteness of the mollusca might have led us to sup- 
pose that the organ of hearing would be wanting 
tothem. Yet, strange to say, while the ears of the 
cuttle-fish and the slug have been satisfactorily 
detected, the organ of hearing in insects 18 still 
almost unknown. The antennz, or jointed append- 
ages of the head, have been usually looked upon as 
the seat of the sense of hearing, but whether it be 
in the basal joint or the terminal one is a matter 
of dispute; and in one instance it was supposed to 
have been found in the hip joint of the front pair 
of legs—a singular position, it must be confessed. 
In the lobster or the crayfish it is otherwise ; we 
know what are the requisites of an efficient organ 
of hearing— hard bodies suspended by threads ina 
sac containing liquid, and capable of striking upon 
a nerve filament ; this sac must directly or indirectly 
communicate with the outer world; it may be open, 
as it is in the lobster, or it may be closed, as in 
ourselves, by a tympanic membrane. Such an 
organ is to be seen in the basal joint of the smaller 
antennsx of a lobeter or a crayfish. 

It will be seen that much remains to be made 
out about the ear, and the subject is extremely 
difficalt to stady. Indeed, some of the most per- 


plexing problems of the comparative anatomist 
seem to be associated with the ear. One of the 


problems may thus be propoanded :—What strac- 
tures in the fish are the representatives of the 
ossicles of the tympanum called the hammer 
(walleus) and anvil (inews) in the mammal! To 
this question various answers have been given, and 
the subject is still one which requires much further 
study. 

The temporal bones — which in man lodge tho 
internal and support the external ears, and, besides 
these functions, close in the brain-case at the sides, 
send out strong buttresses forward to strengthen 
the bones of the face,and others to sling the throat 
bones upon, and also give attachment to the lower | 
jaw—are the most difficult bones in the body to 
describe and remember. Many vessels and nerves 
enter them by numerous holes, and these subdivide 
and find their way out in such strange ways that 
many a poor medical student has trembled when, 
in an examination, a temporal) bone has been placed 
in his hand. 


I1.—THE ORGAN OF SMELL, 


In the preceding articles on the organs of sight 
and hearing it was remarked that while the sensn- 
tions excited through their agency were so different, 
the external causes which operated on the eye and 
ear respectively were not dissimilar. Rapid vibra- 
tions, propagated by bodies themselves in violent 
but otherwise unnoticed vibration, are conveyed 
through intervening media for great, and, in the 
case of light, unlimited distances, by waves which 
are capableof indicating the direction from which 
they proceed. These vibrations, therefore, can in- 
form the mind concerning objects far removed from 
its instrument, the body, with an accuracy which 
mukes us scorn the idea that we can be deceived in 
that which our eyes have seen and our ears heard. 
Through these avenues the human mind extends 
itself, till it touches, and by the aid of reason may 
be said to grasp, the universe; and the highest 
powers of the mind are employed in interpreting 
the messages brought to us by light and sound. 

In marked contrast to these are the remaining 
senses of which we have to write—namely, those 
of smell, taste, and touch. These senses are excited 
by material particles applied directly to those parts 
of the body which can take note of their peculiar 
qualities, and hence they are far less necessarily 
connected with mental operations. Their uses 
have more relation to our animal than to our in- 
tellectual life, and the appetites which arise from a 
desire to gratify these senses have alwnys been 
considered to be less refined and more sensual than 
those which pertain to the senses of sight and 
hearing. It is true that a spurious delicacy and 
refinement of the sense of smell have caused the 
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wealthier classes in times of high civilisation to 
delight in costly and rare essences and scents; but 
the extensive use of these has been the characteristic 
of effeminate races, and of times when civilisation, 
in its highest sense, had begun to succumb to 
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properly defined—that is, excluding the sensation 
of heat and of resistance—has to do with 

The sense of taste has to do with liquids only, as 
nothing is sapid which is not liquid or capable of, 
being dissolved. The sense of smell occupies itself 





Fig. 8.—I. Sipr-virw oF SKULL or A Rapait 
eize. Ill, Internat Ear or a Binp 
OF A LOBNIER, 


II. SipK-BONE OF SKULI OF THE WHALEBONE WHALE, ONE FOURTH NATURAL 
IV. Ear or a Cop. V 


EaR-RTONE OF Cop. VI. UnpDER 21D oF LONG ANTENNA 


e 
Ref. to Nos. in Figs.--I 1, external bony passage to the ear. IT 1, tympanic bone; 2, its point of attachment to the, skull. 


» IV. 1, cochlea, 2, vestibule , 8, oval ‘hole, 4, 5, 6, semi-circular canals. 


into ear-sac in the basal joint, 


luxury. When Rome boasted of her costly perfumes, 
she had almost censed from the prouder bonst of 
being mistress of the world; and the more manly 
tone of modern and western society has decided 
between Hotspur and the fop to the prejudice of 
the latter. 

Matter or material substances exist in three 
forma—the solid, liquid, and gaseous; and almost 
all substances can be made to assume each of these 
forms. Thus ice may be transformed into water 
and into steam. When the particles of matter hang 
together so tightly and rigidly that they will not 
move over one another without the application of 
force, they form a solid. When the particles hang 
together so loosely that they will move over and 
round each other with the slightest force, so that 
they can scarcely be said to hang together at all, 
the substance is called aliquid. When the particles 
not ohly do not hang together, but exert a force 
to fly off from one another, the substance they form 
io daliwA’a gas. The sense of touch, strictly and 


VI. 1, antenuule of crayfish with opening 


with gases; for these alone can gain access to the 
organ, or cause the sensation of smell. Lest the 
reader should suppose this statement opposed to 
the testimony of his experience, from the well-known 
fact that solids, such as cedar-wood, camphor, and 
musk, excite the sensation of smell, while ordinary 
scents are preserved and carried about in a liquid 
form, it must be explained that these substances 
contain volatile essential principles which on free 
exposure to the air are slowly given off in a state 
of vapour. Some solids give off particles of their 
substance ina state of vapour without first becoming 
liquid, as is ordinarily the case. Thus snow, which 
coats the earth in winter, will diminish daily, even 
though the air is frosty, and there is no melting 
process going on. In other cases, as in cedar-wood, 
oils naturally volatile seem to be long entangled in 
the solid matter, and but slowly rendered to the 
air; but their odoriferous power is so. great that 
very small portions of them produce strong perfumes. 
This is sometimes truly wonderful. Dr. Carpenter 
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states that a grain of musk may be freely exposed 
,to the air for ten years, during which time it per- 
fumes the whole surrounding air ; yet, when weighed, 
there is no perceptible loss observed. Matters 
which exhale odorous emanations are detected at a 
great distance, from the tendency of gases to pass 
through and diffuse themselves equally throughout 
all other gases. Thus, though there be but a very 
small escape of coal-gas in one part of the room, it 
soon announces itself to the nose in every corner of 
the apartment. This is a faculty peculiar to gases, 
and produces many interesting results, which, how- 
ever, cannot now be dwelt upon. 


MINERALOGY.—III. 
[Continued from p. 221.) 
CRYSTALLOGRAPHY (continued))~THE CLASSIFICATION 
OF MINERALS. 

THE Hewagonal system, being that in which water 
(H,O), quartz (SiO,), calcite (CaCQ;), hematite 
(Fe,0;), corundum (Al,0;), graphite (C), apatite, 
cinnabar (Hg8), emerald, and tourmaline crystallise, 
is obviously one of great practical importance, and 
is also interesting geometrically and very varied in 
its forms. Its axes make equal, but not right, 
angles with one another, and all the parameters are 
equal. Iceland spar, the purest form of calcite 
(CaCO ), readily cleaves to the form known as a 
rhombohedron or rhomb, which gives the alternative 
name “ rhombohedral” to the system. This form is 
bounded by six equal faces, each of which has its 


L> 
Or Fig 20. 


RHOMBOHEDRON wiTH Mor- RSOMBOREDRON wiTH Faces 
PHOLOGICAL AXIS. a ! 111 } 


opposite sides or edges equal, but not all four edges 
equal The rhombohedron has thus two opposite 
solid angles geometrically similar, in that they are 
each formed by the meeting of three similar edges, 
or edges formed by planes making the same angle 
with one another ; and, moreover, the three edges 
meeting in one of these two solid angles are parallel 
to those meeting in the other. This form has only 
three planes of symmetry, one passing through each 
of these three pairs of parallel edges, so that the 
three planes intersect at angles of 60° in the line 
joining the two similar solid angles. This line is 
the morphological and optic axis of the system 
(Fig. 20). 

The form {111} in this system consists of two 
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parallel faces truncating the two similar solid 
angles of the rhombohedron. We can obtain these 
faces by cleavage in caloite. In emerald and ape 
tite, and sometimes in other minerals, we have 
these two faces naturally developed as the ends 
of a six-sided prism; and if we look through any 
transparent crystal of this system in a 
perpendicular to these two faces (parallel, that is, 
to the optic axis), objects are not doubled, there is 
no double refraction, such aa there is in any other 
direction. This one direction, or axis, of single re- 
fraction, may even be detected in the clear balls of | 
rock-crystal or limpid quartz that are tarned by the 
Japanese; for such turning in no 
way alters the molecular constitu- 
tion of the mineral upon which its 
action upon light depends. Quartz 
commonly occurs in aix - sided 
prisms terminated by six-faced 
pyramids (Fig. 21); but these are 
probably hemihedral] combinations, 
since it may be observed that the 
lustre of alternate faces of the prism is seldom the 
same. 

Calcite crystallises in an enormous variety of 
forms, including scealenohkedra, or forms bounded by 
twelve scalene triangles meeting in two pyramids 
or solid angles, six in each. There are also in the 
system a twelve-sided prism and three-sided prisms 
and pyramids; whilst snow-crystals present a variety 
of six-rayed star-like forms. In these more hexa- 
gonal forms there are seven planes of symmetry, 
six intersecting in the morphological axis, the line 
passing lengthwise down the oentre of the prism 
(joining, that is, the faces of {1} 1} ), at angles of 
30°, and the seventh perpendicular to them all 
(parallel, that is, to the faces of $1 1 1}, or to the 
“base” of a hexagonal prism). Sections cut parallel 
1O LDIS Jas’ plane wil give us concentric rings of 
colour and a symmetrical cross, when examined 
in the polariscope, as do slices of pyramidal 
crystals; but such sections will in this case be 
generally six-, three-, or twelve-sided, instead of four- 
or eight-sided. Crystals in the Hexagonal system, 
like those in the Pyramidal, conduct heat as well as 
light at a different rate in the direction of the 
morphological axis from that at which it travels in 
any other direction, and in the same way expand 
unequally. 

In the Oxbio system, we find in every respect the 
highest degree of symmetry. The three axes are 
all at right angles to one another, and the para- 
meters are all equal. There are nine planes of 
symmetry and no optic axis or double refraction, 
light and heat being conducted equally in all 
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directions, and the system is therefore termed—as 
we saw in a previous lesson—isotropic. 

The form {100} of this system is the cube, a 
common form in rock-salt (NaCl), fluor (CaF), and 
pyrite (Fe8,). The form 4111} is the regular octa- 
hedron, bounded by cight equilateral triangles, repre- 
sented by diamond and magnetite (Fe,Q,). Its 
hemihedral form, as we have seen, « {1 1 1}, is the 
tetrahedron. The form {1 1 0} isthe rhombic dudeca- 
hedron, enclosed by twelve rhombs, as in many gar- 
nets, Another dodecahedron, enclosed by pentagons, 
‘often occurs in pyrite, either simply or combined 
with the cube. Another twelve-faced form is the 
triakis-tetrahedron, enclosed by twelve triangular 
faces, grouped, as it were, in four low, three-sided 


pyramids on the sidesof a tetrahedron. It occurs com-. 


bined with the cube in boracite, and is the hemihedral 
form of the trapezohedron, which consists of twenty- 
four trapezoid faces, and occurs in the mineral anal- 
cime. Other twenty-four-faced forms, or icusiletra- 





Fig. 22.—a and 8., Commmnations oF THE CUBE AND THE 
Reovuirar Ocranepron, c and d, COMBINATIONS OF THE 
Curr AND THE RnoMBIC DUDECAHEDRON. 


A, Face of cube. 0, Face of octahedron. 
rhombohedron, 

hedra, are the tetrakis-hexahedron, or four-faced 
oube, resembling a four-sided pyramid on each of the 
faces of a cube, and the triakis-octahedron, resem- 
bling a three-faced pyramid on each face of an 
octahedron. This latter form occurs in the diamond, 
as does also the herakis-octahedron! Ak1\, a forty- 
eight-faced form, which may be considered either as 
alow pyramid of six triangular faces on the sides of 
an octahedron, or as an eight-faced one on those of 
a cube (Fig. 23) 

Besides two or more forms of a syatem ocourring 
in a combination (Fig. 22), we sometimes find what 


rh, Face of 
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are termed twin-crystals or macles. A twin-crystal 
is a crystal which appears as if cut in half along, 
a particular plane, one half being turned ro 
through two right angles (180°). Selenite, which 
commonly crystallises in flat rhomboid crystals 
with bevelled sides, 
combinations of three 
forms of the oblique 
system, also commonly 
occurs in arrowhead- 
shaped twins of this 
form (Fig. 24). Though 
the term macle is often 
used as synonymous 
with twin-crystal, it is 
more strictly applic- 
able to cases in which 
two or more similar 
crystals appear to be mutually intersecting in a 
constant or symmetrical manner. One of the most 
striking instances of this is the mineral staurolite, a 
silicate of aluminium and iron, crystallising in the 
prismatic system (Fig. 25). Re-entering angles, or 
angles the apices of which point towards the crys- 
tal, are particularly characteristic of twin-crystals 
and macles. 

These two lessons will give a sufficient glimpse 
of the somewhat diffi- 
cult study of crystal- 
lography to enable 
the student to follow 





Fig. 28. —HEexaKi8-OCTABEDRON. 


or any 
ordinary, lessons in 
mineralogy; but his 


Fig. 24.—ARROWHEAD-sSHAPED 
Twin oF BELENITE. 


study will be much 
facilitated by the use, 
or still better, the preparation, of models of the 
crystalline forms. These may conveniently be 
cut out of large raw potatoes or soft wood. More 
elaborate models, with coloured wires to show 
the axes, may be constructed with 
thin sheet - glass and gummed 
paper ; but perhaps the best me- 
thod is that of mounting on card- 
board and then cutting out and 
gumming together the plane pro- 
jections of all the faces of a form, 
which are known as nets. 

Though we cannot as yet explain its exact nature, 
there is, as we have already suggested, a connection 
between chemical composition and crystalline form. 
Most anhydrous sulphates, for instance, crystallise 
in the prismatic system, baryte, the sulphate of 
barium (BaSO,) and celestine, that of strontium 
(SrSO,) occurring in forms differing but very slightly 
in their angles. Apatite, the phosphate and chloride 
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Fig. 25.—Macre 
or STAUROLITE. 
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of lime (3Ca,P,O, + CaCl,), pyromorphite, the phos- 

phate and chloride of lead (3Pb,;P,0, + PbC),), and 
mimetite, the arseniate and chloride of that metal 
(3PbsAs,0, + PbCl,), similarly all crystallise in 
nearly identical forms belonging to the hexagonal 
system. This is termed tsomorphism (Greek Icos, 
isis, equal; popey, mdrphé, form), and may be 
stated as a law, that substances of analogous 
chemical constitution, whose molecules, that is, are 
supposed by chemists to be built up of similarly 
grouped atoms, crystallise in nearly identical forms. 
Chemical elements or radicals, which are thus capa- 
ble of replacing one another in a mineral without 
affecting its general form, are sometimes termed 
vicarious substances, Thus, fluorine may replace 
the chlorine in the three minerals last named - 
sulphur and selenium; arsenic and antimony; 
cobalt, iron, and nickel; calcium monoxide (CaO) 
and magnesium monoxide (MgO) ; the monoxides of 
iron, manganese, and zinc; the sesquioxides of iron 
(Fe,O3), manganese (Mn,O,), chromium (Cr,Qs), 
and aluminium (AJ,03); phosphoric, arsenic, and 
vanadic acids in similar salts; sulphuric and 
chromic acids ;—each form a group of vicarious or 
mutually replaceable substances. 

We have already referred to several instances of 
the converse fact that, not only are most mineral 
substances known both in a crystalline and a non- 
crystalline form (the latter commonly assumed cn 
more rapid cooling or precipitation), but many 
substances are capable of assuming two or more 
distinct sets of crystalline forms—forms, that is, 
often belonging to distinct crystalline systems. 
This is termed polymorphism (Greek modus, polus, 
many ; wop¢n, mdrphé, form). Sulphur, for instance, 
crystallising naturally in prismatic octahedra, when 
fused cools into needles belonging to the Oblique 
system, and is thus dimorphic. So, too, carbon 
crystallises in the Cubic system as diamond and in 
the Hexagonal as graphite ; whilst calcium-carbonate 
(CaCO;) crystallises in the Hexagonal system as 
calcite when precipitated from a cold solution, and 
in the Prismatic system as aragonite when preci- 
pitated from a boiling solution. Titanium-dioxide 
(TiO,) is trimurphic, crystallising in three sets of 
forms—Prismatic as brookite, and Pyramidal as 
rutile and anatase. 

Some specimens of crystals are rather misleading 
in that they present a form belonging to some 
chemical compound, some mineral species, other 
thantheirown. Such specimens are termed peeudo- 
morphs (Greek yPeb8os, patudds, deceit), and are due 
either to the encrustation, alteration, or replacement 
of theoriginal mineral. Encrustation-pseudomorphs, 
or epimorphs (Greek éwi, dpi-, upon) as they are 
sometimes called, are merely cruste of one mineral 
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surrounding either the crystals of another species or 
the hollows from which such crystals have been 
dissolved away Quarts often in this way encrusts 
calcite, fluor, or baryte. 

Alteration-pseudomorphs are due either to the 
loes of a chemical constituent (Aatogenic), aa in the 
reduction of cuprite (oopper-oxide, CuQ) to copper, 
or augite to steatite; to the gain of a constituent 
(anegenic), as in the conversion of ouprite into 
malachite (CuCO, + CuH,0,) by the addition of 
carbon-dioxide and water, or of galena (lead-sul- 
phite, PbS) into anglesito (the sulphate, PbSO,); 
or to an exchange of constituents, as when galena 
replaces pyromorphite, the phosphoric acid and 
chlorine of the onginal substance being exchanged 
for sulphur. 

In replacement-pseudomorphs one substance has 
been entirely removed and the cavities left by ita 
crystals filled with a second substance, which is 
said to be pseudomorphous after the first. Thus, 
our valuable deposits of hematite (Fe,O,) at Ulver- 
ston are pseudomorphous after calcite (CaCQy,). 
Such pseudomorphs will commonly have blunted 
angles. The facta of pseudomorphiem are imstructive 
as to the origin of many apecics of minerals from 
the decomposition of others. Fossils may be con- 
sidered in many cases as mineral pseudomorphs 
after organic matter. 

The most satisfactory method of classifying the 
many different kinds or species of minerals that 
exist, so as to bring together isomorphous groups 
and suggest much as to their origin and the relation 
of their form to their composition, is one based 
primarily on chemical composition, and giving more 
prominence to what chemists term the acid const{- 
tuente of compounds than to their bases. 

Dealing only with the more important of the 
many hundreds of species that have been described, 
but which are in many cares merely scientific 
curiosities, we shall distribute them into five main 
groups or divisions, viz. :— 

1. Native clements. 

2. Compounds of metals with sulphur, arsenic, 
antimony, etc., or, briefly, sulphides and arsenides, 
mostly binary compounds with sublimating diads. 
(See lessons on Chemistry.) 

3. Compounds of metals with chlorine, fluorine, 
etc., or, briefly, chlorides, binary compounds with 
the halogen monads. 

4. Oxides, compounds of metals with oxygen, in 
some cases hydrous. 

5. Oxygen-salts, compounds of metals with oxy- 
gen, in which the metal replaces the hydrogen of 
an acid, also sometimes hydrous. 

The first division is subdivided into the metallic 
class of elements and the non-metallic class; whilst 


the fifth, by far the largest, division includes seven 
classes :—(i.) carbonates ; (ii.) silicates ; (iil) tung- 
states, etc.; (iv.) sulphates and chromates ; (v.) 
borates ; (vi.) nitrates; and (vii.) phosphates, ar- 
seniates, etc. 

This classification is virtually that published by 
Gustav Rose in 1852, and adopted in the arrangement 
of the magnificent collection of the British Museum 
in the Natural History Museum in Cromwell Road, 
South Kensington. 

Before proceeding to speak of the various groups 
and species, it may be useful to point out that, 
though exceptions are numerous and often difficult 
of explanation, native metals, binary salts of the 
halogens (chlorides, etc.), and protoxides mostly 
crystallise in the Cubic system; dioxides, often in 
the Pyramidal ; sesquioxides, phosphates, arseniates, 
vanadiates, etc., in the Hexagonal; carbonatos, in 
the Hexagonal or Prismatic; and anhydrous sul- 
phates, seleniates, chromates, etc., in the Prismatic. 
When a compound is dimorphous, one form seems 
genorally to belong to the Prismatic system. 


SPANISH.—VII. 

(Continued from p. 246.] 
CONJUGATIONS OF REGULAR VERBS 
It has been already mentioned that there are in 
Spanish three conjugations : the firat comprehend- 
ing verba whose infinitive ends in -ar ; the second, 
those ending in -er; and the third, those ending 
in -ir, 

Every verb consists of two parts—the root and 
the termination, or the verb-roct and the verb- 
ending. The verb-root consists of those letters 
which are not changed by inflection; as am- in am- 
dr, am-o, am-dba, am-é, am-aré. Those letters 
which may be changed by inflection, to show the 
different moods, tenses, persons, and numbers, con- 
stitute the verb-endings. Thus, in the preceding 
examples, the letters, -d7, -0, -dba, -é, -aré, are the 
verb-endings. 

The following is a tabular view of the verb-end- 
ings of all the conjugations. The figures 1, 2, 3, 
denote the first, second, and third conjugations re- 
spectively :— 


Conjug. Infiln, Mood. Past Fart. Gerund, 
1. ar -ado -ando 
2. -6r -Ido -iéndo 
3 -ir -ido -iéndo 
INDICATIVE MOOD. 
Present, 

SINGULAR. PLURAL. 
Conf. 1 Per, 2 Per. 8 Per. 1 Per 2 Per. 8 Per. 
1. “oO “as “A -alnos -ais an 
2 oe) oe & -enioe -éis ~@n 
| | 0 ‘imos sis oD 
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Imperfect. 
SINGULAR. PLURAL. 
1. ~tba -ebas -aba -Abamos -dbais -dban 
?: -ia -ias -ia -lamos = -iais lan 
3. -la -las -fa -lamos = -inis -lan 
Perfect DeAnite. 
1, -é Aste -4 -4mos -asteis -aron 
2. -{ -iste -fo -imoa -leteis -iéron 
8. -{ -iste -lo -imos -isteis -iéron 
First Future. 
1. -aré -aras ara -arémos -aréis -araén 
2. -eré Tas -era -erémos -eréis -eran 
8. -Iré -lras -iré -Irémos -iréis  -iran 
IMPERATIVE MOOD. 
1. -@ “a -e mos -ad en 
Us A ar) -& -Amos 4d “an 
3. -8 € “A -amos -id -an 
SUBJUNOTIVE MOOD. 
Present. 
Conj, 1 Per. 2 Per. 3 Per. 1 Per. 2 Per. 8 Per 
1. =) -€8 8 -émos is -en 
a; -8 “aR “a -alnos ~ais -an 
i my “as -A -AlIOB his AD 
Imperfect. 
“Ara ss AAS -aTa edramos -édrais  -dran 
i ‘aria -arfas -aria -ariamos -ariais -arian 
-Ase -ABOR -Aze -Asemos —s -Asels Aven 
-lera -i¢érags -jéra = -iéramos = -iérais = -iéran 
2: { -orfa -erias -eria -erjamos -erlais -erian 
-iése «=. -iésen = -iéwe = -idsemos =e -ideig = -iéson 
( -iéra ss -léras -icra -iéramos’ -iérais = -iéran 
3. -Irta -irlas -iria -iriamos’ -iriais  -irian 
L -iese  -iésea = -iéue = -iésemos = -idwels—-iésen 
First Future, 
1 -Are ‘ress -fre)280 -@remos = -dreia -€ren 
2 -iére -iéres -iére -iéremos -iéreia  -iéren 
8. -iére -iéres -idre -iéremoe -iéreis  -i¢ren 


CHANGES IN THE VEBB-ENDING. 

A change takes place in the first letter of the verb- 
ending in the gerund, in the third person singular 
and plural of the perfect definite in the indicative, 
and in all the persons of the first and third forms 
of the imperfect subjunctive, and in the first future 
of the same mood, in the second or third conjuga- 
tion, when the verb-root ends in a,e,oru. This 
change is merely the substitution of y fort: as, 
ca-ér, ca-yéndo, oa-yé, ca-yérun, ca-yére, ca-yése, 
etc.; ore-ér, cro-yéndo, ore-y6, ore-yéron, cre-yére, 
ore-yéres, etc. ; argd-tr, argu-yéndo, argt-yd, etc. 

If the last letter of a verb-root be a silent «w, the 
change in the verb-ending does not take place ; as, 
persegu-ir, persigu-iéndo, etc., and not persigu- 
yéndo. 

CHANGES IN THE VERB-ROOT. ° 


In order that the last letter of the verb-root may 
retain in all tenses the same sound which it has 
in the infinitive, a change of letters is sometimes 
required. This change can only take place when 
the verb-root ends in ¢, g, gw, or gw. 

In such cases there is changed, in the first con- 
jugation— 

c of the verb-root into gu before ¢ of the verb-ending ; as, tee 
ar, 
g of the verb-root into gu before ¢ of the verb-ending; a4, 
« Pag-er, pégu-ce. 


SPANISH. 


In the sscond conjugation— INDICATIVE MOOD. 
eg of the verb-root into # before cor 0; as, veno-cr, véns-ns, FIRST CONJUGATION. 
vens-o, Present. Perfect Indefinite. 
¢g into j before a or 0; as, converg-ér, convérj-a, contrj-o. Sing. Ame, I lows. Sing. me amado, | have loved. 
In the third conjugation— Ama. He ama, 
. ama. . ba amada 
cof the verb-root into : beforea oro; as, un-cir, unease, Blak “Awanea: Plur, Hemos : 
eke Amais. Habe amets. 
f the verb-root into j bef ; re Aman. an armada, 
a age. <r goers vera t aah Neenah ween VV. aman. VV. han amado. 
. Imperfect. First Pluperfeet, 
bef ? ? consegu-i % ’ per, 
Sen i‘: = Tp COG A, See Sing. Amaba, I waa loving. Sing Habia amado, J Aad 
qu into ¢ before a or 0; as, delinqu-ir, delinc-as, delinc-o. Amahas Ha amada, {loved, 
a aaa for ses ~_ yas once oie - Vtmabe 7 V nabla amado, 
ceiv y the student on his referring to what we tur. moa, ‘tur, Habiamos amade. 
have said on the “ Sound of the Consonants”. thus Amaban, mtn _—_ 
ce is sounded like & before a or u, and like th b. fore VV. amaban VY. habian amado, 
eor i; while gu before ¢ or i has the sound cf &. ; Fé oe Definite, : tie shinee es 
If, then, in conjugating to-cér (in the present tense une aia aes 4 tur cea: (loved 
of the subjunctive mood, for example), we retain Am. | Hubo ainacdo. 
the cin the verb-root, the pronunciation would be py, Amamon piece. 
altered from the sound of k to that of th; thus, Amasteis. ubistels amato, 
to-cdr, pronounced to-kdr, and to-ce, pronounced aly A VY. ee 
té-thay. But by changing c into gu the hard sound First: Future. . Second Future 
of ¢ is retained; thus, té-gue, pronounced té-kay Seng. Aimaré, I shall or will Sing Hale ahiado, 7 shall 
And so before a or v, by changing ¢, g, gu, and qu ‘Menara: np aaa 
of the verb-root of the second and third con)ugations lapel Bebe Lripeestae 
» . . ama Ae WwaAdn, 
into ¢, j,g, and ¢ respectively; and g of the first = pinr. Aimaremos. Plur, Habremos amado. 
conjugation into gu before ¢ of the verb-ending yeni diab marie 
The compound tenses are always formed by the VV amaran. VV. habran amado, 
different sar of is Mak seh ate oe past se cctce taste saat 
participle of the verb to conjugated. e com. Pvcswt Perfect Indefintte. 
pound tenses are the past infinitive, the gerund ging Como, / eat. Sing. He eomido, I ave saten 
of the past, the perfect indefinite, the first plu- Comes Has comtdo. 
Come Ha comido 
perfect, the second pluperfect, and second future of VY come. V ha comtdo, 
the indicative; the perfect indefinite, pluperfect,  /lur reals ie Plar, He pil tag 
and second future of the subjunctive. Ifthe student Comen. Han comido. 
has committed to memory the simple tenses of the VV. comen. VV. han comido. 
verb haber he is able to conjugate the compound Imperfect. P rsd a. ee 
: : Sing Comia, | was eating. ‘ comido 
tenses of any verb in Spanish. j Cones: sg ss Habias comida, (eaten. 
Comia, oomido, 
PARADIGM OF THE THREE CONJUGATIONS. Y anne: V habia comtdo. 
In these see verbs of the rae ee Plur, ee Plur. Habialncomido. 
the persons of every tense are to accented on Comian, abian comido. 
the syllable next to the last, except where the V¥e corlan: we coe comido, 
; e other R llable. Perfect Definite, Second uperfect. 
marked accent is placed peiiiios y Sing Com, / ate. Sing, Hnbe comida, | had 
INFINITIVE MOOD. Comiate. Hubiste comido, {enten. 
FIRST CONJUGATION. SECOND CONJUGATION. THIRD CONJUGATION, Vv anid: Nukes eomide 
Present. Plar. Se i Plur, rhe rt one 
a Vivir, to live. minteis. ubisteis comido, 
Amar, to love Comer, to eat. ivir, to live oe Wukiccie coaiae. 
Past. VV. comiéron. VV hubiéron comido. 
Habér amado, to Habér comido, to Habér_ vivido, to 
have loved. Aave eaten. have lived. Future. Second Future. 
Present Gerwud. Sing Comeré, J shall ent, Sing. nee poardee I shall 
Amando, loving. Comiendo, eating.  Viviendo, living, pacer Habras aid 
Past Gerund. V comers. te eel 
Hablendo amado, Hablendo comido, Habiendo  vivido, , como, 
. Piur. Comeremos, Plur. Habremos comido, 
having loved, having eaten. having lived. 6 # Habrets comido, 
Past Participle Comeran. Habrin comido 
Amado, loved. Comido, eaten. Vivido, lived. VV. comerin. VV. habrin comido, 
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THIRD CONJUGATION, 


Present. Perfect Indefinite. 

Sing. Vivo, I live Sing. He vivido, J have lired. 

e Vives. Has vivido. 
Vive. Ha vivido. 
V. vive. V. ha vivido, 

Plar, Viviinos. Plur. Hemos vivida. 
Vivis. Habéis vivide. 
Viven. Han vivido. 
VV. viven. VV. han vivido. 
Imperfect, First Pluperfect. 

Sing. Vivia, J was living. Sing. Habia vivido, J) had 
Vivias. Habias vivido. = {lived 
Vivia. Habia vivido. 

V. vivia, ¥. habia vivido. 

Plur Viviamos. Tlur. Habiamos vivide. 
Viviain. Habiaia vivido. 

Vivian. Habian vivido. 
VV. vivian. VV. habian vivido. 


Perfect Deflutte, Second Pluperfect. 


Sing. Vivi, I lived. Sing. Hube vivido, I had lived, 
Vivinte. Hubiate vivido. 

Vivid, Hubo vivido. 
V. vivid. V. hubo vivido. 

Plur, Vivimnos. Plar. Hubimos vivido. 
Viviatels. Hubistoia vivido. 
Viviéron. Hubicron vivido. 

VV. viviéron. VV. hubleron vivido. 
First Future, Second Future. 

Sing, Viviré, J shall live, Sing. Habré vivido, J shall 

Vivirds. have lived, 
Vivira. HMabraa vivido, 
V. vivira. Habré vivido. 

V. habré vivido. 

Tlur. Viviremoa, Plur, Habremoa vivido, 
Vivirdéis. Habréis vivido. 
Viviran, Habran vivido. 


VY. viviran. VV. habran vivido. 


IMPERATIVE MOOD. 
FIRRT CONJUGATION. 
Sing, Aine, let me love (or may Plur, Amemos, let us love (or 
T love). may we lore). 
Ala, love thou. Ainad, love ye (or you). 
No amen, love thou not. No amela, love you not. 
Aime, let him love(or may Amen, let them love (or 
he love). may they love). 
Aine V,, lowe you. Amen VV., love yeu. 


BECOND CONJUGATION, 


Sing, Coma, let me eat (or may J'lur, Comamos, let us eat (or 
Comme, eat thor. Comed, eat ye (or you). 
No comas, eat thon not, No comain, eat you not, 
Coma, let him ent (or may Coman, let them oat (or 
he eat), may they eat). 
Coma V,, eat you, Coman VV., eat you. 


THIRD CONJUQATION, 
Sing, Viva, let me live (or may Pur. Vivamos, let we Ure (or 
I live). may we live). 
Vivid, lire ye (or you). 
No vivaa, live thou not. No vivaia, lire you not. 
Viva, let him tive (ur may Vivan, let them lire (or 
live). moy they live). 
Viva V., live you. Vivan VY., live you. 


Vive, live thou. 


errant 


KEY TO EXERCISES. 

Ex, 2%.—-1. Tam the judge's son. %. Thou art young. 8. 
AmtTrich? 4. You are young. 6. Peter ia robust. 6. This 
book fs Mary's. 7. These forks are of silver. 8. You area 
Spaniard. 9. You are Germans. 10. We are Spaniards. 11. 
You are Engliahwomen. 12. They are Englishmen. 13. I 
ama German, 14. He ina physician. 15. My brothers were 
hattera, but now they are carpenters. 16. Thou wast a 
yainter. 17. I was a lawyer. 18, They were soldiers. 19. 
We were shoemakers. 20. You were bookaellers, 21. She 
was nota beauty, 22. Was I not more robust than he? 23. 
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Were they lawyers? 24. You were printers. 25. Man was 
created. 26. We were punished. 27. Thou wast papished. 
28 You were rewarded. 29. You were punished. 380. Was b‘ 
rewarded? $1. I was young. 382. I have been unfortunate. 
88. Thou hast been rewarded. 84. We have been punished. 
85. You have been faithtul. 86, The lawyer has been unfor- 
tunate. 87. I have been happy. 88. My sister had been im- 
prudent. 89. I had been punished. 40, You had been im- 
prudent. 41. They shall be rewarded. 42. My brothers will 
be lawyers. 43. Mary will be a beauty. 44. I shall be a 
physician. 45. You will be soldiers. 46. You shall be re- 
warded. 47. Wine will be cheap this year. 48. They will not 
be rewarded according tu their works. 49. Be good. 50. Be 
ye punctual. 61, Let us be good and wise. 52. Let the 
female servants be punished. 53. May you be happy. 54. 
Let the impious be punished. 55. Let the printer be re- 
warted. 56. 1 wish that my friends may be gould. 57, I 
wish that thou mayest be happy. 58. It is possible that thou 
mayest not be poor. 59. It is possible that John may not be 
punished, 

Ex. 24.—1. Soy soldado. 2. Tu eres abogado. 38. Son 
jévenes. 4. Es diligente. 5. Sois negligentes. 6. Es pequefia 
y linda. 7. VV. son prudentes. 8 gS8oy yoimprudente? 9. 
La cuchara es de oro. 10. Las sefivras son Francesas. 11. 
V. ca Espafiol. 12. Sois Inglesas. 14. Somos Alemanes. 14, 
Soy Ingles. 15. Es Espafiola. 16 Son zapateros. 17. Pedro 
era posadero, 18, Tu padre era panadero, y ahora es librero, 
19. Eras médico, 20. Eramos zapateros, 21. Erais abogados. 
22. V. era Juez. 23. Eran impresores, pero ahora son carpin- 
teros. 24. 3 Mis herinanas no eran tan culpables como ella? 25, 
Yo era general. 26, Fui castigado. 27. Esta carta fué escrita 
yara mi madre. 28. Fuimos castigados. 29. Fueron premia- 
dos, 80, Mi madre ha sido desyraciada. 31. Has sido pre- 
iniado, 82, Han sido fieles. 83. He sido castigado. 84. Ella 
ha side hermosa. 35. VV. han sido premiados. 86. V. ha 
sido flel. 37. Habiamos sido imprudentes. 38 V. habia sido 
premiado, 39. Habiais sido castigados. 40. Juan seré sol- 
dado, 41. VV. aséran premiados, 42. Seras castigado. 43, 
Pedro seré maa rico que Juan, pero Juan sera ménoe ignorante 
que Pedro. 44. La harina sera barata. 45. Nunca seras juez. 
46. ¢ Los criados séran premiados? 47. Los buenos séran 
premiados. 48. Séd fieles. 49. Sc puntual. 60. Séa Juan 
tan flel como Pedro, 51. Séan VV. muy felices. 52. Quiero 
one Juan séa premiado. 58. Quiero que V. aéa econdmico. 
54. Muy probable es que nunca séais ricos. 55. Preciso era 
que fuésen puntualean. 66, Era preciso que no fuésemos negii- 
gentes. 57. { No seria este libroro el mejor de los dos? 58. 
Si yo fuera rico, yo seria econdmico. 59. No créo que la 
inadre del médico haya jamas sido linda. 60. | Ojalé hubilese 
yo sido frugal! 61. Quiero ser prudente. 62. El que es mal 
hijo no puede ser buen padre. 68. Pretende no haber sido 
engafiado. 64. Siendo coino eres tan imprudente, jquien te 
dard dinero? 65. | Ojala hubieses sido prudente! 


Ex. 35.—1. The Frenchman is in the city. 2. I am fn the 
street. 38. They are contented. 4. You are angry. 6. He is 
busy. 6. Thou art in thy house. 7. The lawyers are in the 
hotel. 8. Are you tired? 9. Weare not tired. 10. Where is 
the hotel? 11. It is here. 12. Where is my hat? 18. It is 
upon the table. 14. Is Mr. B. at home? 14. He is at home. 
16. Are you well? 17. We are well. 18 James is in the field. 
19. He was ill. 90, I was contented. 21. We were present. 
22. They were weary. 28. Thou wast sick. 34. Were you not 
in the field? 25. Were you there many years? %6. Were they 
sorrowful? 27. Were you a long time with the judge? 2% 
How long hast thou been in England? 99. We have never 
been in England. 30. I have been very ill 81. John will be 
in his house, 32. They will be with you presently. 38, Thou 
wilt be present. 34. I aball be with you soon. 35. Let us be 
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contented. 36. May they be present. 87. Let the water be 
@wvarm. 88. It is possible that ye may be present. 39. If John 
uld be present, Mary would be pleased. 40. Oh that I bad 

not been sick ! 


Ex. 26.—1. Estamos tristes. 2. Estais enfadado. 8. Euté 
ocupado, 4. El agua esté caliente. 5. Mi padre estdé en ls 
ciudad. 6. El impresor siempre esté ocupado. 7. Siempre 
estas ocupado, 8 {4 Dénde esté el libro de Juan? 9. Aqui 
esta, 10. ¢ Donde estan mis cucharas, cuchillos, y tenedores? 
11, Aqui estan. 12. ¢Como esta V.? 18. Estoy bueno. 14. 
gComo esté la sehora B.? 15. Esta buena. 16. ; Como esta 
lasehorita B.? 17. Noestaéamuy buena, 18. 3 Esta V. cansado” 
19 No estoy cansado, 20. , Esta Pedro en Madrid? 21. No, 
asehor, estd en Inglaterra. 22. El libro eata sobre la mesa. 23. 
La sefora B, estaba ocupado 24, VV. estaban presente. 25. 
Estabais presentes, 26. 4 No estaba imi padre en la ciudad * 
27. Estabainos en la calle, 28. Estabas con tu amigo. 29, 
Estuve triste dos aos. 80 ; Estuviste alli? 31. Estuvo alli? 
82. Nunca he estadoen Inglaterra, 38. Hablamos estado muy 
enfermos, 84, Estaré ocupado. 85. Estaremos en nuestras 
casas, 30, Estaréis presentes, 37. Podro estara con nosotros 
luego, 88, Extid contentos, 89 Esté contento. 40. Ea 
posible que Pedro este en su casa, 41. Probable es que los 
abogados esten canaadon, 42, , Ojala V. hubiese estado pre- 
gente! 43, Extando enfermo el juez dio su dinero a sus hijos, 


Ex, 27.—1 Tu eren sobérbio 2. Estas enfadado, 8 La 
muerte es terrible. 4. Estamos en la calle. 5. Mi padre ex 
anuy rico. 6, Mi madre esta muy trate. 7. El plomo es 
pesado, 8. La leche esta agria, 0. Soy Aleman. 10. Somos 
imprudentes, 11. Estamos enfermos 12. Ella os vieja, 138. 
Ella eaté contenta. 14 Mimadreesciega. 15. Mi hija esciega 
deira, 16. Maria es hermosa. 17, Lucia esta ocupada, 18, Juan 
es bueno. 19, Juan esta bueno. 20. La cuchara es de oro, 
21, La cuchara esta sobre la mesa, 22 Las medias son de seda, 
23, Las medias estan en la calle 24. El] libro es para Marin, 
25, E) libro esta en Ja fonda, 26, Aqui estan las medias, 27. 
Mi madre es enferniza, 28 Mi madre esta enferma, %), Lim 
botones son de plata. 30. Estan escribiendo, 31. El azucar 
es dulce. 82 Sop sabios. 38. Estan tristes. 84. ,Dunde 
esta mi sombrero® 85. Aqui esta 


Ex. 28.—1. Have you apples? 2. I have apples. 8. You 
have chairs. 4. We are hot. 5 They are ashamed. 6. Am I 
ashamed? 7. Thou art ashamed. 8 Who have pears’? 9. My 
brothers have fron. 10. We have forks. 11. Thou hast 
knives. 12. What sort of sugar has the villager? 18. She has 
no hasband. 14. We havea house. 15. Have we tables’ 16. 
Hast thou candlesticks? 17. The rose has thorns. 18. You 
havea memory. 19. Have you soup’? 20. We have anccess. 
21. The physician had confidence in the Spanish woman. 22. 
She had no lamp. 23. I had @ rose. 24. They had money, 
25. You had a stocking. 26. You had silver. 27. Thou hadst 
gold. 28. She had prudence. 29. Had I shoes’ 30. Had 
they no tables? 381. He had sugar yesterday. 82 I had 
battons yesterday. 83. She had flour yesterday 34. You had 
money. 85. Wehad lamps, 36. Thou hadst candlesticks. 37. 
They had no looking-glassen. 88. Hadst thou a pen? 39. I 
hada house. 40. We had silk stockings yesterday. 41. She 
has had two husbands. 42. They have had many carea. 43. 
I have had no soup. 44. They will have ofl. 45. You will 
be hungry. 46. They will be ashamed. 47. I will have had 
money. 48, Have peace with allthe physician’ssons. 49 Let 
them have honey. 50. May we have looking-glasses? 651. 
May you have confidence in him. 52. It is possible that thon 
mayest have ofl. 53. I wish that Mary may have money. 54, 
It is probable that we may have some merit. 55. I wish that 
yon may have candlesticks. 56. It was not strange that I 
should have money. 57. It was necessary that we shogid not 
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have sugar. 58. John should havea fork. 50. Oh that I had 
not had these lamps! 60. If I have patience I shall hare 
KuCcvess, 


Ex. 29.—1. Tienen peras. 2% Tenemos plumas. & Elia 
tiene hawbre. 4. Tengo sed. 5. Tengo temor, 6. Tenemos 
frio. *¢. Tenéis una lampara. 8 {Quien tone nueces!? 9. 
Tenéis espejos. 10. ; Que eapecie de botones tiene V.f 11. 
¢Tenemos marmol? 12, Tengo tres hijos y dow hijas. 13 
Tenéis tres hermanos, 14. Maria tiene mucha confianza on el 
juez. 15, Teniainoa hambre. 10. VV. tentais conflangza en mi 
hermano. 17. , Teniamos botas? 18, Tuvieron manteca ayer. 
19, Tuvimos calentura ayer. 20. Tuvisteia alllas ayer. 91. Hil 
xapatero ha tenido mucho culdado. 22 He tenklo mucha 
hierro, 23. Has tenido tres hijus, 24 Hemos tenido dos 
hijos, 25. Mana ha tenido calentura, 26. Habéls tenkle 
mucho dinero, 27, Tendré un candelero, 28. Ella tendré un 
tenedor. 29. Tendrds calor, 30 Tendremos sed. 3). Tened 
paz con todos los hombres. 382. Tenga plumaa, 33 Tengan 
tiel. $4. Quiero que mi madre tenga hariua. 85. Probable es 
que tengan lamparas. 8d, Quiero que yu tenga medias de veda, 
87. Es posible que tengais hambre. 88 No cra estrafic que 
tuviesen peras. 89. No era estrafio que V. tuviens aceito. 40. 
Si tuvieses botas, yo tendria zapatos. 41, No creo que Pedro 
haya tenido manteca, 42. , Ojala no hubicran tenido esos 
libros! 43, Si mis hijos tuvieran paciencia tendran suceso, 
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[Continued from p. 252 } 
INSECTA (continued). 
THE reader will probably wonder why the wings 
have not been spoken of as appendages to the body- 
rings. He will ask, 1f the number of so-called 
appendages is made to determine the number of 
rings of which the body is composed, why the wings 
do not count for limbs whereby to determine the 
number of the annuli of the thorax ? A careful com- 
parison of these organs throughout the class, with 
their mode of development, has led naturalists to sup- 
pose that the wings are modified gills corresponding 
to the gill covers of crustaceans, and not with the 
limbs of these. Ifthis correspondence be genuine, it 
is a curious instance of how the same organ may 
have very different uses in different animals. The 
skin or integument of insects consists essentially of 
three layers. The outermost is a thin transparent 
membrane ; beneath this isthe hard horny-coloured 
layer, to the inside of which the live vascular skin 
is applied. The wing consists of an extension of 
the outer layer into a long bag, the two sides of 
which are smoothed down and applied to one 
another so as to form one sheet, while this is 
strengthened and kept in shape by a framework of 
stiff fibres derived from the second layer. Deriva- 
tives from the blood system and the respiratory 
system in some instances enter the fibres, but are 
not conveyed into the membranous part of the 
wing, so that the torn wing of an insect is never 
repaired. The pattern of the framework of fibres, 
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or nervures, as they are called, is well worthy of 
study, not only because it is beautiful and made 
much use of in describing and distinguishing 
insects, but on account of its wonderful adaptation 
to the requirements of the wing, furnishing strength 
and resistance where strength and resistance are 
required. The wings are very variously developed. 
The fore wings are the most constant and generally 
the largest, but in some (Strepsiptera) they almost 
disappear, and in another large order (Coleoptera) 
they are converted into hard covers for the hind 
wings, and never employed in flight. The hind 
wings, though largely developed in the beetle and 
grasshopper, and quite as large as the fore wings in 
dragon-flies, are often only adjuncts to the fore 
wings, being much smaller than these, and fastened 
to them or dissevered from them as the insect wills. 
There are various and elaborate contrivances by 
which this junction of the hind wings to the fore 
ones is effected in insects. In flies, the hind wings 
are reduced to little sticks with knobs at the end, 
and why they should be retained at all in this 
form is a puzzle to entomologists. 

The abdomen or hind division of the body is 
elongated, and tapering towards the end. It 
generally consists of nine segments, but the last 
two or three or four are often reduced in size, 
and applied, not to contain the viscera, but to 
purposes of reproduction, defence, etc. Thus, for 
example, in the bee, the sting consists of two 
modified rings, and the ovipositor of the saw-fly is 
of the same nature. The rings of the abdomen are 
not firmly applied to one another along their edges, 
as is the case with the rings of the thorax, but the 
front one overlaps the hind ones, and these can be 
retracted one into the other like the joints of a 
telescope. The muscles running from one ring to 
another, which retract the hinder joints into those 
before them, are so elastic, and they originate so 
far forward in the front segment, that the whole 
abdomen may often be at one time twice as long as 
at another. This looseness in the jointing is not 
only found to be very useful to the insect as a means 
to enable it to bend that part of the body, and so 
apply the tai] organs as the insect requires, but also 
it allows the internal organs to be distended with- 
out inconvenience ; and in many of the most active 
insects a rhythmical breathing is observed, caused 
by the shortening and elongating of this part of 
the body. 

The food-canal of insects is usually not very long 
or very complex. From the mouth a narrow tube 
rans right through to the abdomen, thus interfering 
as little as poesible with the play of the muscles of 
that part. When it has arrived at that division of 
the body, it enlarges into a bulb or crop, which is 
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sometimes, as in bees, an enlargement lying in the 
track of the canal, and sometimes a bag or reservoige 
connected with the throat by a natrow duct which 
enters sideways into the canal. Below this, or 
occupying its place when it is absent, a gizzard is 
often found, whose horny internal longitadinal 
ridges grind the food. Below this is the trne 
stomach—a long sac with transverse wrinkles, in 
the folds of which secreting glands are found. At 
the lower end of this a number of long tubes 
enter. Six of these are seen in the beetle in 
Fig. 80, and in the bee there are a large number. 
These long tubes, which lie in the body cavity 
tangled and twisted among the other organs, com- 
mence in blind ends—they are known as the 
Maipighian vessels, and their office is the removal 
of waste nitrogenous matter from the body. Below 
the entrance of these vessels, the alimentary cana} 
contracts, and has been called the small intestine. 
At the end of this is a valve which prevents an 
entrance of matter from behind. Beyond the 
valve is the large intestine, which sometimes dilates 
into a chamber into which the reproductive pro- 
ducts and the poison from the poison-bag, where it 
exists, empty themselves. The orifice of exit is 
always at the extreme endof theanimal. It should 
have been mentioned that into the mouth of the 
cesophagus two or more salivary glands usually 
empty themselves. These are often more or less 
attached to the sides of the canal, but are some- 
times free. Sometimes the liquid secreted by these 
is very pungentand irritating, though why it should 
be so it is difficult to conjecture, unless, by being 
poured into the wound made by the compound 
lancet, it causes a flow of blood to that part. 
Otherwise, one would have supposed that the 
irritation caused would have been equally disturbing 
to the drinking insect and the victim of its attack. 

One of the greatest peculiarities of insects— 
though, as we have seen, the apparatus is not 
confined to them—is the tracheal system. In 
insects the necessary process of the aération of the 
blood is not accomplished through a soft mem- 
branous skin, for this in them is hard and dry; 
nor by protrusions of the circulatory system, so as 
to expose the contained blood to the influence of 
the surrounding medium ; nor even by setting apart 
some internal cavity for the process; but the air is 
introduced and sent by small dividing and sub- 
dividing vessels into every organ of the body, and 
so the function of respiration is diffused through al) 
parts. The entrance of the air to the body is not 
through the mouth, as in vertebrate animals, but 
through a number of oval holes in the sides of the 
body. As a rule, it may be said that there are a 
pair of these to each segment of the body, but they 
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e are by no means always present in every segment. 


[hese oval holes are called spiracles, or breathing 
pores. They are well seen in the illustrations of 
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other system, can be examined under a microscope 
without revealing some of these vessels. 
It may be asked, how can these minute vessels be 





Fig. 81 —Hemiprena °—1, Cicapa (ax Howoprerocs Insect); 2, Harys; 8, HypRoMETRA 
Lerinoptrra —6, Evctipia Mi. 


FoRMIS, 5, ERISTALIs 


Diprera ~4, Asia Crapnont- 
Hymenoprerna —7, ApaTHUs, 8, An IcnwruMOoN Fry, 


CoLeopreRa --9, CicINDELA; 10, GroTRuPes, Nevurorrena —1], PHRYGaNEA ORTHOPTERA .~)2, Mantis Rewigiosa. 


the caterpillar and chrysalis of the privet hawk- 
moth (Fig. 30). 

In the sketch of the tracheal system of a species 
of parasite given in the picture (Fig. 30), it will be 
seen that each spiracle has a little globular enlarge- 
ment below it, and that canals lead from these to 
join a large lateral cana) which runs down the side 
of the body, aniting with its fellow both before and 
behind. From certain parts of this similar vessels 
are given off which run to the more important parts 
of the body, and there break up into branches. In 
this creature the tracheal system is of the simplest 
kind, bat in the generality of insects it is very com- 
plex, the two lateral canals sending off cross 
branches, while from all parte of the main canals 
branches spring, and by dividing and subdividing, 
run into all the organs, so that no small portion of 
the viscera, whether taken from the nervous og any 


distinguished from others when under a microscope f 
This is easily done on account of the peculiarity of 
their structure. Each tube consists of two thin 
membranes, with a spiral thread lying between 
them. The membranes are transparent, and the 
closely coiled thread within them looks like the 
wire spring of a bell. The use of these spiral 
threads is manifest. The air tubes must be kept 
open in order that respiration may be carried on, 
and yet the movement of the body, or any pressure, 
is liable to close them. These elastic coils, there- 
fore, maintain the tube, and by their resiliency 
open it when it has been closed by pressure. 

The nervous system is quite after the type of all 
Articulates, which we have described elsewhere in 
these lessons. 

One of the most striking and interesting of phe- 
nomena in natare is the transformation at certain 
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stages of the development of insects. Such trans- 
formations nre not confined to this class, but they 
were first noted in it, and are better defined and 
studied {n insects than in any other class. Most 
animals have a protective epidermis, which, being 
extra-vascular, is dead or dying. Some have this 
constantly wearing off, while others retain it for a 
time, and slough it off at one act. Many creatures 
also, during growth, go through considerable change 
in the proportion and structure of these parts. 
Now in insects, since the whole form of the animal 
is dependent on the external integument, and the 
whole of this is thrown off together, while at the 
same time extremo changes have gone on in the 
internal structure, we have, as a result, periodical 
changes of so radical a character that they are 
called metamorphoses, These changes are, how- 
ever, very different in different insects. In all there 
is a growing stnte, in which they eat enormously. 
This state is called the larva. Then there is a state 
of change, in which the forms of the organs of the 
perfect insect are being developed: e., the wings 
grow, and the body is transformed into a shape 
convenient for flight. This is called the pupa state. 
Lastly, there is the perfect state, in which the 
insect never grows or changes, and in which its 
most serious business seems to be the reproduction 
of its kind. In this state it is called the imago. 

The main modifications in the method of meta- 
morphosis consist in the condition of the insect in 
the second or pupa state. In butterflies and flies, 
it has no mouth nor organs of locomotion, and is 
invested in a coffin-like box, so that its external 
appearance is quite unlike that of the perfect insect. 
In bees and beetles the pupa has already taken on 
the form of the perfect insect, and the limbs are 
detached from the body, but it is quite quiescent, 
while in grasshoppers and plant-bugs the three 
atates are much olike. The only thing which dis- 
tinguishes the different states of these latter from 
one another is the growth of the wings during 
the pupa state. In Fig. 30 the three states of a 
sphinx-moth, called the privet hawk-moth, are 
represented. The larva, or caterpillar, is holding 
its head aloft after its peculiar manner, from which 
habit it derived the name of sphinx. On the left 
hand there is a representation of two cells, one of 
which contains a wasp larva, which is fed in its 
cell by the workers. Another cell contains a pupa 
wasp, Which is sealed up to protect it while it no 
longer cata, On the side a perfect insect is repre- 
sented as climbing up the comb. 

We now propose to give some account of the 
classification of insects. 

Entomology, or the study of insects, has always 
been a favourite branch of natural history. The 
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great beauty, both of form and colouring, to be 
found in many of the species of this class ha 
always commended it to the attention of all who 
have any bent towards such studies. Probably the 
hues of the gorgeously tinted butterfly, or the 
elegance and graceful activity of the dragon-fly, 
have for many a youth been the first incitement to 
the study of living creatures. Besides these, many 
thousands who have no claim to be called naturalists 
have found great pleasure in collecting and pre- 
serving insects. “A thing of beauty is a joy for 
ever,” and whether the external stamp of excellence 
called beauty induces men to examine and ap- 
preciate the other excellences of Nature or not, it 
is good that the great God should receive the praise 
of a thousand joyous hearts for this alone. The 
collection and study of insects is pursued with 
greater ease than that of any other class. Found 
everywhere in almost infinite variety, they offer an 
unlimited field in which every lover of Nature can 
occupy himself. Their size, ranging as it does 
between a very few inches in length down to 
a remarkable minuteness, enables them to be 
stored, notwithstanding their great multitude, in 
a space which is at the command of everyone. 
All these facilities for the collection and study of 
insects would, however, be nugatory if it were not 
for the peculiarities of their structure. As we 
have seen already, the great peculiarity and ex- 
cellence of insects is the perfection of the organs 
of relation, as they are called. By organs of 
relation is meant the organs through which the 
animal acts upon, or is brought into contact with, 
the outer world, such as organs of sense, locomotion, 
and prehension, of attack and defence. Hence 
Nature seems, in the case of insects, to have ex- 
pended her most exquisite workmanship in the 
architecture of their superficies, or the boundary 
between themselves and the outer world. The 
character, the capabilities, and the efficiency of 
insects depend mainly on the framework of their 
external casing. This external casing is the re- 
sisting and supporting structure upon which all the 
soft parts are built. From this peculiarity of 
structure it follows that when an insect is dried— 
when the muscles have withered and its nervous, 
nutritive, and reproductive organs have shrivelled 
or decayed—since they are all internal, not only is 
its beauty left intact, but many of the essential 
features by which its habits and relationships may 
be determined are undestroyed. A class which 
can be studied with any degree of completeness 
without recourse to the difficult process of dissec- 
tion is sure to receive attention. A simple lens, 
or at most a microscope of low power, directed 
upon the exterior of a set specimen, is quite 
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sufficient to determine not only its place in all 
egisting classifications, but even to furnish all the 
information on which the reasons for the adoption 
of the several systems of classifications are based. 
Nevertheless, though all that has been stated is 
true, though the museums of Europe contain 
vast collections gathered from all parts of the earth, 
though the class itself is so rich in species that in 
it, if anywhere, we might hope to find a complete 
series which would throw light on the general 
principles of classification—yet the arrangement 
of insects into minor groups is by no means placed 
on a satisfactory footing. The external parts of 
insects have been examined with a minuteness and 
described with a care which strikes the uninitiated 
with wonder. Not only the shape of all the plates 
composing the rings of the body, and the number 
and form of the joints of the legs and antennw, 
have been made to yield characters for classification, 
but even the number and shape of the joints of the 
appendages of the mouth-organs, and the direction 
and number of the nervures of the wings, together 
with the shape of the “cells” which they circum- 
scribe, have been impressed into the service of 
taxonomy. Yet naturalists are far from agreeing in 
the arrangement of insects into their larger groups. 
Some classifiers place all insects nnder seven groups 
or orders, and some are not contented with less 
than double that number. Concerning the more 
conspicuous and independent insects there seems 
to be a considerable agreement as to classification, 
and these are comprised under seven orders, ‘The 
ndditional orders of those who make more orders 
than seven are made of minute and generally 
parasitic insects. These, owing to the peculiarity 
of their method of life, constitute what may be 
called aberrant groups—that is, groups which 
depart considerably from the ordinary typical 
forins of insects, This idea of aberrant forms will 
become clearer when we come to describe the 
several orders. These aberrant groups of insects 
have been constituted into new orders, or included 
under the older and better established orders of 
the more conspicuous insects, according as each 
classifier is more prone to dwell on the differences 
or the resemblances of animal forms. 

Without going into the merits of the several 
systems, we shal] adhere to that classification by 
which all insects are arranged into seven orders, 
because this system will probably give to the 
reader a clearer idea of the different groups of 
insects than the ampler system. We have there- 
fore to distribute the aberrant groups among these 
seven orders, but in so doing we shall call attention 
to them, so that the reader may not be perplexed 
when he refers to other systems of classification. 
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The class Insecta is well defined by the following 
characters. Thev are animals with well-developed 
jointed limbs, one pair of antenns or head-feelers, 
compound eyes, palpless mandibles, a distinct head, 
a trisegmented thorax, to which are attached three 
pairs of legs, and (normally) two pairs of wings, 
limbless abdomen, and respiration by trachem. 

The terms used in this classification will be 
understood by those who have read the last lesson, 
The whole definition is necessary in order to cut 
off the insects from all the neighbouring classes. 
Thus they possess jointed limbs in common with 
centipedes, spiders, and crustaceans, but they are 
by this character cut off from the worms. Centi- 
pedes (.Vyriepoda) have one pair of antenns, as 
insects have, but this peculiarity severs these 
classes from the spiders, which have no antenne, 
and also from the crustaceans, which have two 
pairs. On the other hand, the absence of limbs 
on the last division of the body, while it is likewise 
characteristic of the spiders, completely separates 
them from the myriopods and crustaceans. The 
possession of two pairs of wings is peculiar to 
insects, but still this is not a good distinctive 
character, because wings are not found in all 
insects. 

Insects as thus defined may be divided into the 
following orders, to each of which we affix the 
ordinal definition :— 

1. Hemiptera (half-winged).—Insecta with im- 
perfect metamorphosis, free prothorax, and suctorial 
mouths. 

2. Diptera (two-winged).—Insects with perfect 
metamorphosis, suctorial mouths, membranous 
naked fore wings, and aborted hind wings. 

3. Lepidoptera (scale-winged).— Insects with 
perfect metamorphosis, suctorial mouth organs, and 
membranous fore and hind wings, covered with 
close-set scales. 

4. Hymenoptera (membrane-winged). — Insecta 
with perfect metamorphosis, biting jaws, small 
ring-shaped prothorax, firmly fastened by its upper 
part to the succeeding segment, and membranous 
fore and hind wings, of which the latter are the 
smaller. 

5. Coleoptera (sheath-winged). — Insects with 
perfect metamorphosis, biting jaws, free, strongly 
developed prothorax, and hard horny fore wings 
(elytra). : 

6. Neuroptera (net-winged). Insects with perfect 
metamorphosis, biting jaws, free prothorax, and 
membranous fore and hind wings. 

7. Orthoptera (straight-winged).—Insects with- 
out or with imperfect metamorphosis, biting jaws, 
and the first segment of the thorax united to the 
second. 
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GERMAN.—XLI. 


(Continued from p. 257.] 


EXAMPLES ILLUSTRATING THE VARIOUS USES 
OF THE PREPOSITIONS (continued). 


Mac. 
Der Vater rerft nach Ame’rifa. 


Der Ritter greift nach feinem 
Schwerte. 
Die armen Waifen freien nad 
Brov. 
Umfonft’ fpah’ ic nad einem 
Yuge, bas empfin'det. 
(Sailler.) 
Lafit und tagen nad den alten 
Brduden des Lanves. 
(Schiller.) 
Thu, was vor dir fein Weid 
gethan’, nach dir fein Weib 
mebe thun wird. (Echiller.) 


Seit. 
Veit ver Aufunft feines Vaters 
febeint ex gufrie’ben gu fein. 


Ax ift feit einer Woehe bier. 


|Secit Men’fchengerenten ift fein 
folded Misfabe gewe'jen. 


Seit geftern habe ich ihn niche 

gefe’hen. 
Uber. 

Der Faule flicbt Aber einen 
Wanfchen. 

Das geht aber meinen Ber. 
ftand’. 

Sie fine fehon Aber cin Jahr 
beer. 


Gr exhalt’ Brief aber Brief. 


Vie og ren Sehleier aber vas 
Geficr’. 

Ge war aber ticle Antwort 
gang entraft’et. 

Gr hat Aber viefen Puntt nod 
nicht entfcdic’ren, 

Cook's Beglei’ter ferweigen von 
ten Minera’lien Meubot’. 
lanté, und fcbeinen doer ten 
Reisen der dee'tigen Blora 
vergef’fen gu baben, tab auch 
ber Woten, Aber ten fie bin’. 


The father is going to 
America. 


The knight grasps (after) 
his sword. 

The poor orphans cry for 
bread. 

In vain I look for an eye 
that feels. 


Let us meet according to 
the ancient customs of 
the land. . 

Do what before thee no 
woman has done, after 
thee no woman will do 


again. 


Since the arrival of his 
father he appears to 
be contented. 

He has been here a 
week. 

There has not been such 
a sterile year within 
the memory of man. 

Since yesterday I have 
not seen him. 


The sluggard dies over 
his wishes. 

That goes beyond my 
comprehension. 

You have been here 
already more than a 
year. 

He receives letter upon 
letter. 

She drew the veil over 
her face. 

He was perfectly in- 
dignant at this reply. 
He has not yet decided 

concerning this point. 

Cook's companions are 
silent respecting the 
minerals of New Hol- 
land, and appear, 
amidst the charms of 
the flora of that 


cilten, die Bilide des NRenners 
verviente. (G. Sorfter.) 


~ 


Rafi ten SHerbft in (warjen 
Wettern hoch Hber unferm 
Haupte giehn. 


Um. 
Um fein Leben gu retten, ver- 
rieth’ ex feinen Breund. 
Die Ritter fegten fic um den 
runven Tif. 


Der Sieger hatte einen Krany 
um bdaé Haupt. 

Der Feind la’gerte fic) um rie 
Start herum’. 


Sie rennen um tie Wette. 

Was thut man nist 
Geld ? 

Ge vrebt fid Alles um mic. 


um 


Gr it um Halb gwei angefom- 
men. 

Man hat ihn um fein Verma’ 
gen (um fein Geld) gebracht’. 

Ge mugs um einen 3oll Langer 
fein. 

Sie fimmern fich mehr um 
den Krug, alé um den Krieg. 


(Sehiller.) 


Unter. 

Die GSolraten ftehen unter 
Waffen. 

Das ganze Lant fieht unter 
Wafer. 

Ge ift unter feiner Wirre, fo 
yu Banveln. 

Gr ift unter einem andern 
Mamen st uns gefom’men. 

Oft fener unter ung, ber biefe 


Sdmad ride? 


Ge ift unter und fein Gebeim’s 
nig. 
Vor. 
Gie fibrten ibn vor ben 
Ridter. 
Der Fruhling ift vor ver Thir. 


country, to have for- . 
gotten that the 
over which they hur- 
ried was likewise de- 
serving of the scrutiny 
of the philosopher. 
Let the autumn in 
dark storms sweep 
high above our heads. 


In order to save his life, 
he betrayed his friend. 

The knights seated them- 
selves about the round 
table. 

The victor had a wreath 
around his head. 

The enemy encamped 
(himself) around the 
city. 

They run for a wager. 

What does one not do 
for money ? 

Everything turns about 
me. 

He arrived at half-past 
one. 

They have deprived him 
of his property. 

It must be an inch 
longer. 

They concern themselves 
more about the wine 
than the war. 


The soldiers are under 
arms. 

The whole land is under 
water. 

It is beneath his dignity 
80 to act. 

He came to us under 
another name, 

Is there no one among 
us who may avenge 
this outrage ? 

There is no secret among 
us. 


They brought him before 
the judge. 

The spring is at the 
door. 


3G will mid nicht vor rir 

oe ,, vetber’gen. 

Boe ise habe ish teine Gefeimn’. 
niffe. 

Ge ift gang auger fich vor Zorn. 


Dad Schiff lregt vor Anter. 


Gr ift vor tret Worhen an’, 
g¢efommen. 

Gr Hat wn wer ten Roy 
gefchof fer. 

3u. 

Ge reift gu Lanve, und ich yu 
Wafer. 

Se lregt noch gu Bette. 

Sh flebe Ionen gur Serte. 


Sch mote trefen Mann nudt 
jum Racdbar haben. 


Gr nimmt meinen Rok gum 
Mufter. 

Kommen Sie morgen gu meinem 
Bater; Sie fonnen ore Sache 
mut thm befpra‘chen. 


Wir haben Abraham jum 
Vater. 

Beben Ste vod yu meinem 
Bruret 

Deines Grames Zeugen werten 
auf gum Simmel gebn. 
(Burger ) 


GERMAN. 


I will not conceal myself 
from thee. 

Before her I have no 
secrets. 

He is perfectly beside 
himself with rage. 

The ship is lying at 
anchor. 

He arrived three weeks 
ago. 

He has shot him in the 
head. 


He travels by land, and 
I by water. 

He is still lying in bed. 

1 (will) stand at your 
side (t.¢., to aid). 

I should not like to 
have this man as a 
neighbour. 

He takes my coat as a 
pattern. 

Come to my father to- 
morrow ; you may talk 
the matter over with 
him. 

We have Abraham to 
our father. 

Pray go to my brother. 


The witnesses of thy grief 
will rise to heaven. 


THE CONJUNCTIONS. 
Conjunctions are words used in connecting 
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Concessives: a8, obmmobl, obfepon, obgleih, menn, al- 
though. 
Finals: as, taj, that; auf taf and ramit, in 


order that ; um ju, in order to. 


We give below a list of the conjunctions that 
most commonly occur in German, premising only 
that some of the words here set down as conjunc- 
tions are also employed as adverbs; for it will of 
course be kept in mind that the ofice performed by 


a word determines its name and character. 


Aber, but. 

Aden, but. 

Wlé, as, than, when. 

Alife, so then, conse- 
quently. 

Aud, also, ever. 

Auf cag, in order that 

B18, until. 

Ma, since. 

Daber, therefore, hence. 

Dafern, in case that, if. 

Day, that, in order that. 

Damit, in order that 

DParum, therefore, on that 
account. 

Denn, for, because, than. 

Denno, still, neverthe- 
less. 

Defibalb, therefore, on that 
account. 

Pefto, the. 

Dow, yet, however, atill 

@he, before that, ere. 

Gntwerer, either. 

Balle, in case that. 

Bolglia, consequently. 

Ye —vefto, the — the. 


Mithin, consequently, 
Madrem, after that. 

Mow, nor, nor yet. 

Mun, therefore, then. 
Mur, but, only. 

O6, whether, if. 

Dbgleid, though, although. 
Obfdon, though, although. 
Obwebt, though, although. 
Over, or. 

One, without, except. 
Dbngeadtet, not withstand- 


ing. 
@o, thus, therefore, if. 
Gontern, but. 
Unt, and. 
Ungeuctet, notwithstand- 
ing. 


Babrent, whilst. 

Wabrend tem, whilst. 
Qabrent tag, whilst, than. 
Werer, neither. 

Wenn, if, as. 

Weil, because. 

Wenngleich, although. 
Wennfdon, although. 

Wre, as, when. 


sentences. As, however, there are various kinds 

of connections existing among sentences, it has 

been customary to classify the conjunctions accord- 

ing to the nature of the connection which they 

are employed to indicate. Hence we have (among 

other classes) the following :— 

Copulatives: as, unt, and; auch, also. 

Digguactires: as, entwerer, either ; oter, or. 

Adversatires: as, aber, but, however; allein, but; 
tom, yet. 

Negatives : as, weter, neither ; tog, nor. 

Comparatirves : as, me, as; fo, 80, thus; alé, than; 
gleichiwre, just as. 

Conditionals: as, wenn. if ; falls, in case that ; wofern, 
provided that. 

Causals : as, tenn, for; weil, since, because. 

Conclusives: as, tarum, therefore; taber, hence; 

refhalb, therefore. 


Neto, yet, nevertheless.  WDiewoh{, though. 


Jntem, while, because, Wo, if. 
since. Wofern, if, in case that. 
INTERJ ECTIONS. 


Interjections, as the name implies, are commonly 
thrown into a sentence, without, however, changing 
either its structure or its signification. They are 
merely the signs of strong or sudden emotion, and 
may be classified according to the nature of the 
emotion which they indicate: some expressing joy, 
some sorrom, some surprise, and so on. The list 
below contains those only that most commonly 
occur :— 


%@: alas! $e! ho! $olla! holla! 
%6! ah! Sera! hothere! Sufg! quick! 
Gi! eigh! Halt! hold! hash ! 

$a! hal stop! Serer! alas! 
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O6! 0! oh! O!} 
Pfui! fy! 

BR! hist! 
Wehbe! wo! alas! 


It may be added that other parts of speech, and 
even whole phrases, are often employed as inter- 
jections, and in parsing are treated as such. 


$eifa' harrah | Sui! hoa! quick! 

Xugbeifa! huzzah ! Sieh! lo! 

Wohlan! well Sum! hem { 
then ! 


BRIEF NOTES ON SYNTAX. 


Syntax is that part of grammar which explains 
the relations and offices of words as arranged and 
combined in sentences. 

The essential parts of every sentence are the 
subject, which is that of which something is 
affirmed ; and the predicate, which is that which 
contains the affirmation. 

The subject is cither a noun or that which is 
the representative or equivalent of a noun; the 
predicate is cither a verb alone, or a verb in 
conjunction with some other part or parts of 
speech. All the words entering into a sentence 
are to be regarded as mere adjuncts. The follow- 
ing sentences exhibit the subject and the predicate 
under several varieties of form :— 


Subject. Predicate. 
God exists. 
Man is mortal. 


Throwing the stone was _ his crite. 


In the sentence God exists, the verb ewists is the 
predicate, affirming as it does the existence of the 
Almighty. But in the sentence Afan is mortal, 
mortality is what is affirmed of man, and the verb 
(ia) is the mere link that connects the subject and 
the predicate together. It is thence called the 
copula, 

Sentences are either simple (i.e., contain a single 
assertion or proposition) or compound (i.e., contain 
two or more assertions or propositions). Of the 
various parta of a sentence, whether principal or 
adjunct, we come now to speak more in detail, 80 
ns to show the relation, agreement, government, 
and arrangement of words in construction. 


THE ARTICLES. 

Rule.—Theo article in German, whether definite 
or indefinite, is generally employed wherever the 
corresponding article would be used in English. 

OBSERVATIONS, —This rule is, of course, founded 
upon the presumption that the student is familiar 
with the uaage of the ZEaglish in respect to the 
article. In the specifications that follow, therefore, 
he is to look only for the points in which the 
German differe from the usage of our own language. 

(1) The Germans insert the definite article— 
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(2) Before words of abstract or universal signi- 
fication, as :—Deer Meni ift fterblish, man (i.¢., erem/? 
man) is mortal ; paé Geld ift tebnbar, gold is ductile ; 
ras Leben ift fury, life is short; bie Tugend fabrt sum 
Witte, virtue leads to happiness. 

(+) Before the names of certain divisions or 
periods of time, as:—Ter @onntag, Sunday; rer 
Montag, Monday ; ter Dezember, December ; ter Auguft, 
August ; ter Sommer, summer. 

(c) Before certain names (feminines) of countries, 
as :—Die Tirfei, Turkey; rie Schweiz, Switzerland ; ti¢ 
Yombartei, Lombardy. 

(2) Before the names of authors, when used to 
denote their works, n8:—Je Iefe ren effing, 1 am 
reading Lessing. 

(ce) Before the proper names or titles of persons, 
when used in a way denoting familiarity or in- 
feriority, ns :—@riife Die Marie, greet (or remember 
me to) Mary; fagte rem Luther, vag ich ihn gu feben 
winjde, tell Luther that I wish to see him. Also 
when connected with attributive adjectives, as :— 
Die Heine Sophie, little Sophia. 

(/) Before words (especially proper names of 
persons) whose cases are not made known either 
by a change of termination or by the presence 
of a preposition, as:—Dae Leben rer Fitrften, the life 
of princes ; tie Brau be é Sofrates, the wife of Socrates ; 
rer Tag ter Rade, the day of (the) vengeance. 

(9) Before the names of ranks, bodies, or systems 
of doctrine, as:—Dasé Parlament, Parliament; vie 
Regierung, government; vre Monarde, monarchy ; 
bvaé Ghriftenthum, Christianity. Also in such phrases 
as, Jn der Stavt, in town; in ter Kirche, at church ; 
bie meiflen Menfchen, most men. 

(h) Before the words (signifying) half and doth, 
as :—Die halbe (not balbe vic) Zabl, half the number ; 
bie beiten (not beite bie) Briiver, doth the brothers. 

(i) Before words denoting the limit within which 
certain specified numbers or amounts are confined, 
wherein in English the indefinite article would he 
used, as :—3rweimal bie Wode, twice a week. 

(k) Before a past participle joined with o noun, 
which in English precedes the participle, as :—TDce 
werforene Paraties (it. the Jost Paradise), Paradise 
Lost. 

(2) Note, further, that the German differs from 
the English in omitting the definite article— 

(a) Before certain law appellatives, as :— Beflagter, 
(the) defendant ; Rlager, (the) plaintiff ; Appellant, (the) 
appellant ; Suyplicant, (¢he) petitioner. 

(5) Before certain common expressions, such as 
Qn befter Orenung, in (the) best order ; Nkerbringer tiefet, 
(the) bearer of this; and certain adjectives and 
participles treated as nouns, as :—Grfterer, (the) 
former ; legteretr, (the) latter ; befagter, (the) before- 
said (person). 
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(c) Before certain proper names of places, as :— 
Oftintien, (the) East Indies ; Weftintien, (the) West 
ilies; and before the names of the cardinal 
points, as :—Often, (the) east; Weften, (the) west; 
Given, (the) south ; Norten, (the) north. 

(3) Note, again, that the Germans, in using 
certain collective terms preceded by adjectives, 
employ the indefinite article where the English 
would use the definite, as :—Gin bochbweifer Rath, the 
(lit. @) most learned Senate ; cine ldblibe Unwerfitat, 
the (an) honourable University. 

(4) In German, also, the indefinite article stands 
before (not after,as in English) the words euch, 
half, thas :—Gm felcher Mann (not folder ein Mann), 
such w man; ett Halbes Subr (not balbes ein Babr), half 
a year. In questions, direct or indirect, lixe the 
following, Ginen wie Iangen Spazersitt hat ex gemacht? 
how long a ride has he taken? it must be noticed 
that the article stands before wie: thus, Ginen wie 
angen (& how long), and not, as in English, how 

a. 

(5) The German differs again from the English 
in not using an article at all in the phrases answer- 
ing to the English: a few; a thousand; @ hundred, 
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Rule.—A noun or pronoun which is the subject of 
n sentence must be in the nominative case, as :— 
Der Meni renft, Gott lenft, man proposes, God dis- 
poses. 

OBBERVATIONS.—The subject or nominative in 
German is seldom omitted, except in the case of 
the pronouns agreeing with verbs in the second 
person (singular and plural) of the imperative, 
as :—ies (tu), read! G@eht unr fagt (Ibe) ibm, go and 
tell him. 

Rule.—A noun or pronoun which is the predicate 
of the sentence must be in the nominative case, 
as :—Gr war ein greper Sinig, he was a great king; 
tiefer Rnabe ift Kaufmann geworren, this boy has become 
a merchant. 

Rule.—A noun used to limit the application of 
another noun signifying a different thing is put 
in the genitive, as :—Der Rauf ter Gonne, the course 
of the sun; tie GErjiehung ter Rinter, the education of 
the children. 

OBSERVATIONS.—(1) If, however, the dim.ting 
noun (unless restricted itself by an adjective or 
some other qualifying word) signify measure, 
number, weight, or quantity, it is then put in the 
same case with that which it limits, as :—@ces 
Pfund Thee (not Thees), six pounds (of) tea; but 
(with o restrictive term), Sets Pfand riefes Ihecs. 

(2) It should be observed that the two nouns 
under this rule must be of different significations ; 
for two nouns standing for the same thing would be 
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in the same case, forming an instance of apposi- 
tton, 

(3) The noun in the genitive—that is, the Umiting 
noun—is commonly said to be gorerned by the other 
one. 

(4) It seems hardly necessary to observe that 
under this rule come all words which perform the 
office of nouns—as pronouns, adjectives used sub- 
stantively, etc. ; thus, Die Gnate ter regen, the favour 
of the great. 

(5) We may say in English, “he is a friend ta, 
or an enemy ¢o, or a nephew fo anyone,” where, 
were these phrases put into German, we might ex- 
pect the dative to be used. But in such cases the 
German always employs the genitive: thus, Gr if 
ein Bend feines VBaterlanves, he is an enemy of his native 
country. 

(6) We say in English, “the month of August,” 
“the city of London,” and the like, where the 
common and the proper name of the same thing 
are connected by the preposition ef. The Germans 
put the two nouns in apposition: thus, Die Start 
Yonton, 

(7) So, too, in English we say, ‘the fifth of 
August,” but in German the numeral is put in direct 
agreement with the name of the month, as :—Xee 
finfte Muguft, the fifth of August, or Aujust the fifth. 

(8) In place of the genitive, the preposition von, 
followed by the dative, is in the following instances 
generally used : — 

(a) When succeeded by nouns signifying quality, 
rank, measure, weight, aye, distance, and the like, 
as :—Gin Mann ven hohem Stanre, a man of high stand. 
ing ; ein Schiff ven Iwei huntert Tonnen, a ship of two 
hundred tons; ein Mann von actyg Sabren, a man of 
eighty years; cine Reife von tect Meilen, a journey of 
three miles; etc. 

(6) When followed by nouns denoting the materia) 
or substance of which anything is made, as :—-G@in 
Bedher von Cilber, a cup of silver (7.¢c., a silver cup); 
eine Ube von @olr, a gold watch ; ete. 

(c) When followed by nouns whose cases are not 
indicated by the terminations of declension or by 
the presence of the article, as :—Gin Bater ven feds 
Kintern, a father of six children; the Ronigin ven 
GEnglanv, the Queen of England ; tie Grengen von Brant. 
teicy, the boundaries of France. 

(d) When followed by a word indicating the 
whole, of which the word preceding expresses but 
a part, as:—Giner von meinen Befannten, one of my 
acquaintances ; welder von beiten? which of the two? 

Rule.—A noun limiting the application of an 
adjective, where in English the relation would be 
expressed by such words as of or from, is put in 
the genitive, as :—Tie meiften Berlufle fine eines Erfages 
{Abig, most losses are capable of reparation; bie Sree 
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ift voll ber Gite bes Seren, the earth is full of the good- 
ness of the Lord. 

OBSERVATIONS. —(1) The adjectives compre- 
hended under this rule are, among others, the 


following :— 
Berirftig, in want, need- Gewihnt, used to, in the 
ing. habit. 


Kundig, having a know- 
ledge, skilled. 

Ledig, empty, void. 

Mave, tired, weary. 

Sulvig, guilty, indebted. 

Theilhaft, partaking. 

Werth, worth, worthy. 


(2) After gewabr, gewobnt, 108, mide, fatt, voll, and 
werth, the acvusatire iy often used, as:—Gr ward 
fenen Bruder yewabhr, he was aware of (the presence 
of) his brother—1.e., he observed his brother. 


Rule.—A noun limiting the application of any of 
the verbs following is put in the genitive :— 


Adten, to mind or regard. arren, to wait. 
Wedirfen, to want. Laden, to laugh. 
Begebren, to desire. Pflegen, to foster. 
Braugen, to use. Sehunen, to sparc. 
Gnthehren, to need. Spotten, to mock. 
Ermangein, to want or be Werfehlen, to miss or fail. 
without. Pergeffen, to forget. 
Srwdbnen, to mention. Wabhren, to guard. 
@eventen, to think or Wabhenehmen, to observe. 
ponder. Walten, to manage. 
Geniefen, to enjoy. Warten, to attend to or 
Gewabren, to observe. mind. 


OBSERVATIONS.—Beriiefen, begebren, brauchen, entbebren, 
ermibnen, geniefen, pflegen, febonen, verfeblen, vergeffen, waht. 
nebmen, wabren, and twarten, take more frequently, in 
common conversation, the accusative. Mdten, barren, 
and watrten are more commonly construed with auf, 
and fachen, fpotten, and walten with aber, before an 
accusative. 


Rule.—The following raflective verbs take, in 
addition to the pronouns peculiar to them, a word 
of limitation in the genitive :-— 


Sid annebmen, to engage Sid entbrechen, to forbear. 


Bewuft, conscious. 

Fibig, capable, susceptible. 

Brob, glad. 

@ewabr, aware. 

@ewirtig, waiting, in ex- 
pectation. 

Sewsj, sure, certain. 


in, n  entbalten, to refrain. 
w bebienen, to use. n entfdlagen, to get rid 
nv — befleigen, ae apply of. 
» =befleifigen, J to. n  entftnren, to recollect. 
e bemddtigen, to take 4  erbarmen, to pity. 
poseession. n etftecben, to presume. 


» bemeifiern, to seize. + etinnern, to remember. 
a entdufern, to abstain.  . erfignen, to venture. 
o entblaven, to dare, to ,  erwebren, to resist. 


be bold. « ¢tfreuen, to rejoice. 
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Sich getroften, to hope for. 
» vahmen, to baast. 


Gid unterfangen, to under- 
take. 


» {amen, to be , verfefen, to be aware. 
ashamed. » webren, to resist. 

, fberheben, to be  , wergern, to refuse; 
haughty. etc. etc. 


OBSERVATIONS.—The genitive is in like manner 
put after the following impersonals :— 
Ge geliftet mid, I desire. 
Ge jammert mid, I pity or compassionate. 
Ge reut mic, 1 repent or regret. 
Gs lohnt fig, it is worth while. 


Rule.—-The following verbs require after them 
a genitive denoting a thing and an accusative 
signifying a person :— 

Anflagen, to accuse. 

Belehren, to inform. 

Berauben, to rob. 

Wefdulvigen, to accuse. 


Entfeper, to displace. 
Iiberbeben, to exempt. 
Ubergengen, to convince. 
Verfidern, to assure ; etc. 


OBSERVATIONS.—The verbs above, when in the 
passive voice, take for their nominative the word 
denoting the person, the genitive of the thing 
remaining the same, as :—@r ift eineé Berbrechens 
angeflagt worten, he has been accused of a crime. 

Rule.—Nouns denoting the time, place, manner, 
intent, or cause of an action, are often put absolutely 
in the genitive, and treated as adverbs, as:—Deé 
Morgens gehe id aus, in the morning I go out ; man fucht 
ibn aller Orten, they seek him everywhere ; ich bin Willens 
hingugehen, I am willing to go there. 

OBSERVATIONS. — This adverbial use of the 
genitive is quite common in German. In order, 
however, to express the particular point, or the 
duratiun of time, the accusative is generally em- 
ployed, or a preposition with its proper case. 

Rule.—A noun or pronoun used to represent the 
object in reference to which an action is done or 
directed is put in the dative, as :—3& tante vir, I 
thank (or am thankful fo) you ; er ift vem Tore entgangen, 
he has escaped from death. 

OBSERVATIONS.—(1) The dative is the case em- 
ployed to denote the person or the thing ia relation 
to which the subject of the verb is represented as 
acting. Compared with the accusative, it is the 
case of the remote object, the accusative being the 
case of the immediate object. Thus, in the example, 
Ich frie meinem Vater einen Brief, I wrote (to) my father 
a letter, the immediate object is a letter; while 
“ather, the person to whom I wrote, is the remote 
object. The number of verbe thus taking the ac- 
cusative with the dative is quite large. 

(2) On the principle explained in the preceding 
observation may be resolved such cases as the 
following :—G@6 thut mir {eiv, it causes me sorrow or I 
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pleased ; @ mangelt mir, it is wanting to me, er I am 
wanting ; eto. 
(6) The dative is also often used after passive 
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(8) A right regard to the observation made above 
—namely, that the dative merely marks that person 
or thing in reference to which an action 18 per- 
formed—will serve also to explain all such examples 
as these :—Jpnen bedeutet rrefes Opfer mts, to you (7.¢., 
so far as you are concerned) this sacrifice means 
nothing ; rie Thranen, vie Gurem Strett gefloffen, the tears 
which have flowed in relation to (i.e., from) your 
dispute ; mer tirtete ern Shug tas Pfert, a shot killed a 
horse for me (i.¢., killed my horse). 

(4) The rule comprehends all such verbs as the 
following :—%ntworten, to answer; danfen, to thank ; 
tienen, to serve; broben, to threaten; feblen, to fall 
short ; flugen, to curse ; folgen, to follow ; frdgnen, to 
do homage ; gebiihren, to be due; gefallen, to please ; 
gevoren, to pertain to; gehoriben, to obey ; genugen, to 
satisfy ; gerviden, to be adequate ; gleiden, to resemble ; 
Geffen, to help ; etc. 

(5) This rule also comprehends all reflective verbs 
that govern the dative, as :—3& mafe mir fermen Titel an, 
welgen ich nicht fabe, I claim to myself no title which 
I have not. As also all impersonals requiring the 
dative, as :—Gé belicit mir, it pleases me, or I am 
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verbs, ns :—Bon Geiftern wird rer Weg tayu befehigt, the 
way thereto is guarded by angels; ibm wire gelobut, 
dit. it is rewarded to him—i.e., he is rewarded. 


ENGLISH LITERATURE.—XIL 
(Continued from p. 261 ) 
THE ELIZABETHAN PERIOD: SHAKESPEARE 
(continued), 
THE COMEDIES. 
AMONG his contemporaries there is every reason 
to believe that Shakespeare's comedies were at 
least as highly appreciated as his tragedies. Cer- 
tainly, a very few years afterwards, Milton con- 
sidered the plays of Shakespeare fit entertainment 
not for the pensive and serious man, whom he 
depicts in “Il Penseroso,” but for the cheerful and 
light-hearted man, who is portrayed in “ L'Allegro.” 
It is in the latter mood that he would hear 
“‘ Sweetest Shakespeare, Fancy’s child, 
Warbie his native wood-notes wild.” 
The comedies of Shakespeare naturally divide 
themselves into several classes, though of course 
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any such division must be a mere approximation to 
the truth. The first and most numerous class 
includes a series of plays which are rather comedies 
of incident than of character. The scene of these 
plays is almost always laid in foreign countries, 
and thus the effect of commonplaceness on the one 
hand, and the reproach of improbability on the 
other, is avoided. ‘They show little study of cha- 
racter, and little or nothing of that effort to work 
out the deeper problems of human nature, or deal 
with the subtler enigmas of life, which is so dis- 
tinctively the characteristic of another class of 
Shakespeare's plays. Even the plot of these plays 
has not always much more probability than the 
characters have of individuality. Their charm is 
rather in the incidents of the voyage than in the 
end to which it leads or the characters of the 
travellers, Variety of incident, a perpetual succes- 
sion of pleasurable pictures, dialogue whose fresh- 
ness never fails, poetical beauty of language, an 
incessant sparkle of wit, and unflagging powers of 
hamour—these are the chief sources of pleasure in 
the plays of which we are now speaking. They 
belong for the most part to the earlier period of 
Shakespeare's career; and though they differ much 
both in kind and degree of merit, they will be 
found to be generally distinguished by the charac- 
teristics, both positive and negative, of which we 
have spoken from others of Shakespeare’s plays. 
Tothis class belong Love's Labour's Lost, Two Gentle- 
men of Verona, The Comedy of Errors, all written cer- 
tainly before 1598 ; Much Ada about Nothing (1598), 
published in 1600; Zwel/th Night, acted not more 
than two years later ; and the Zaming of the Shrer, 
of which the actual date cannot be established, 
and All's Well that Ends Weil. 

Higher in their aim are those comedies in which 
the interest of the play centres not more upon the 
story embodied in it, or the poetical or humorous 
incidents to which it gives rise, than upon the study 
either of characters conspicuous and strongly 
marked in themselves, or of characters ordinary in 
themselves but developed by the force of circum- 
stances into something of exceptional interest. 
To this class may most properly be referred the 
Merchant of Venice, an early play, certainly in 
existence before 1598; As You Like It, written not 
later than 1600; and Measure for Measure, n play 
probably of somewhat later date, perhaps 1603. 

The Midssmmer Night's Dream stands alone in 
some respects, not only among the plays of Shake- 
apeare, but among all plays. Perhaps no play ever 
written gives more delight to every reader, The 
wonderful contrast between the airy delicacy of 
the fairy world and the coarseness of the human 
world with which it is brought into contact; the 
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fanciful incidents, such as the misplaced affection 
of the Fairy Queen, which ina mortal would have 
been repulsive, but in the pygmy queen has all the 
charm of grotesqueness and incongruity; the free 
play which the poet has given to a teeming imagina- 
tion and a graceful fancy, and the unequalled 
beauty and music of its language, combine to give 
to this play a charm quite peculiar. It was an 
early play, one probable date being 1593-4. 

Not wholly dissimilar in its spiritual actors, 
though very unlike in its general character, is the 
Tempest. .The magic, the supernatural powers and 
agencies in the play are scarcely less fantastic or 
less original in conception than those of the Mid- 
summer Night's Dream, but they are under human 
control, and their workings are subordinated to the 
human interests of the play. The Zempest, so far 
as can be traced, must be accepted as one of 
Shakespeare’s latest plays. 

Two more ‘comedies remain to be noticed. The 
Merry Wives of Windsor is not only one of the most 
humorous— perhaps the most so—of all Shake- 
speare’s comedies, but it is also the only one essen- 
tially English in character, and which may probably 
be accepted as substantially a picture of English 
life and manners in the poct’s own day. This play 
was printed in 1602. 

The Winter's Tale is one of those plays which 
one hesitates whether to class under the head 
either of tragedy or comedy, though for want of a 
better title it must be called by the latter name. 
It is one of the most serious as well as one of the 
most beautiful of Shakespeare's comedies. As far 
as can be ascertained, it appears to be among the 
latest of his works (1610-11). 


HISTORICAL PLAYS. 

The historical plays are ten in number. They 
are founded on the most striking portions of 
English history, and the most suitable for dramatic 
treatment, during a period commencing with the 
reign of King John and ending with that of Henry 
VIII.; but the special historical story with which 
the greater number of them deal is that which 
includes the various phases of the contest between 
the rival houses of York and Lancaster. These 
historical plays might, many of them, be properly 
classed under the head of tragedies. Some of 
them, especially the wonderful play of Heary V., 
it might be difficult to class either as a tragedy or 
n comedy, But they are properly treated as a class 
apart from either, because the interest they excite 
and the emotions to which they are addressed are in 
many respects peculiar. Shakespeare, no doubt, was 
too good en artist not to select those precise scenes 
frqm" history which enabled him to present the 
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most perfect drama upon the stage, and he unques- 
fionably did not hesitate to sacrifice historical 
accuracy to dramatic effect, and bring events close 
together which, in fact, though connected as cause 
and effect, were separated by long intervals of 
time. But, after making all possible allowance for 
this, and for the marvellous skill with which Shake- 
speare has handled his materials, it nevertheless 
remains true that the historical plays interest us, 
not merely as plays, or merely as similar plays 
founded upon like scenes in the history of some 
foreign nation could do: they attract us as scenes 
from the youth of our own nation, they appeal to 
our spirit of nationality, our emotion of patriotism 
And this must have been so to a far greater extent 
in Shakespeare's own day, when books were scarce, 
when the scenes presented upon the stage were less 
remote from men's own experience, and when the 
habit of learning, and especially of learning his- 
torical and religious truth, through the medium of 
dramatic representations had not yet died out. 

The earliest in the order of Instory of Shahe- 
speare’s plays of this class is AingJohn. The story 
of this reign, and especially the contest between 
England and the Papacy, affording as they did so 
much to stimulate the national spirit, and so much 
that bore upon the religious controversies of 
the Elizabethan age, had more than once been 
chosen by dramatic writers. Thus we have already 
seen that Bishop Bale wrote upon this story soon 
after the commencement of Ehzabeth's ragn. And 
Shakespeare himself was unquestionably much in- 
debted in this play to an carlier drama upon the 
same subject which is still extant. But though 
this is so, there is hardly any of the historical 
plays which more distinctly bears evidence through- 
out of the genius of Shakespeare. The management 
of the plot, the drawing of the characters, the 1n- 
tensely pathetic interest of the story of Prince 
Arthur, and the beauty of the language, all are 
essentially Shakespeare's, and combine to place 
King John in the first rank among the historical 
plays. It is among the earlier of Shakc. peare’s 
plays, as we know from its being mentioned by 
Meres in 1598. 

Richard II. takes the second place in Shake- 
speare’s historical gallery. It is founded upon the 
story of the latter part of the reign of the unfor- 
tunate king whose name it bears—his decline and 
fall. That story was in itself so essentially dramatic 
in its character, the sequence of events, the chain 
of cause and effect—vice and folly and arrogance 
working out their own punishment—were so clear, 
that Shakespeare, though he has not scrupled to 
alter the details of history when his art required it, 
has done so in this play far less than in niost. 
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This, too, stands among the very-first in merit of 
the Listorical plays. The conduct of the story is 
supremely skilful, and the character of Richard II. 
—weak, passionate, insolent in prosperity, despond- 
ent in adversity, vet with fitful flashes of kingly 
dignity, showing us the higher nature which had 
once suppressed by leading the rising of the com- 
mons, and making a character which would other- 
wise have been contemptible an object always of 
respectful pity —is one of the most perfect portraits’ 
that even Shakespeare ever painted. The exact 
date of this play cannot be determined, but it is 
probably about 1594. 

The story of the great historic drama of the con- 
tests between York and Lancaster is resumed in 
the two plays upon the reign of Henry 1V. Tho 
main story of the first part of Jfeary ZV. is that of 
the rebellion of the Percys and the battle of Shrews- 
bury; that of the second part treats of the close of 
the king's reign. And so much of the play as deals 
With such events—the hves and deeds of kings and 
nobles, especially the picture of the cares and 
burdens of royalty in the person of the king—is 
masterly. But the peculiar charm of these plays 
hes in the contrast perpetually occurring between 
the life of the Court and the business of the State 
on the one hand, and the wild Bohemian life of 
Prince Hal and his dissolute companions on the 
other. The inimitable character of Falstaff would 
by itself be cnough to imimortalise these plays. 
The first part of Heary JV. wos printed in 1598, 
the second not till 1600. But there are strong 
reasons for belicving that the latter was in existence 
some considerable time before it was printed. 

Henry V. takes up the thread of the story of the 
houses of York and Lancaster at the period of the 
great glory of the Red Rose, as well us of the 
English nation. The subject is the reign of 
Henry V., the battle of Agincourt, and the conquest 
of France. The plot of the play has little of 
dramatic completeness about it: it is almost more 
a series of scenes of national triumph than a con- 
nected narrative. And, probably with a clear con- 
sciousness of this fact, Shakespeare has here alone 
introduced between the acts a chorus, or short 
spoken narrative, connecting what has gone before 
with what is to follow. But what above all supplies 
the place of unity of action in this most remarkable 
play is the unity of sentiment which pervades it~ 
the almost passionate spirit of patriotism and 
national pride which breathes in every line of it, 
and to which everything is subordinated. This 
play probably belongs to about the same period as 
the preceding two; it was first printed, though in 
a very imperfect form, in 1600. 

The plays on the events of the next rcign and the 
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Wars of the Roses—the first, second, and third 
parts of Henry VI.—have been always attributed 
to Shakespeare, and, ever since the first folio edition 
of 1623, always printed among his works; and for 
this reason we can hardly doubt that Shakespeare 
had some share in the production of the plays as 
they now stand, but how large must remain un- 
certain, The very most that can be said for them 
is that Shakespeare adapted and made some altera- 
tions in older plays upon the same subjects; and 
they have no claim to take rank with those which 
have gone before them. 

Richard III. contains passages of equal merit 
with any in Shakespeare's plays. But, as a whole, 
it can scarcely be placed on the same level with 
his greatest historical plays. It is not improbable 
that it was among the carlicst of his works. It 
was certainly printed in 1597, 

Henry VIITI., partly written by Fletcher, con- 
cludes the serics of the historics. It was probably 
the latest written play of its class, and was first 
printed in the folio of 1623. 


TRAGEDIES. 


The tragedies of Shakespeare, including in the 
number a few of which the authorship remains a 
matter of some doubt, are thirteen in number. 
The earliest among them, as far as can be ascer- 
tained, and one of the earliest, probably, of Shake- 
speare’s plays, is Zidus Andronicus, which was pro- 
bably published as early as 1588 or1590; but, though 
always attributed to Shakespeare, its authorship 1s 
very doubtful. This was followod by Jtumov and 
Juliet in 1591 or 1596-7, which is one of the most 
beautiful and affecting, and one of the most pro- 
foundly tragic of plays, differing from the later and 
grander tragedies of the poet much in the same 
way that the class of comedies which includes most 
of the earlier ones does from As You Like It and 
Measure for Measure : it has not the same profound 
analysis of character; the passion with which it 
deals is but the one passion of love. The sorrows 
of the lovers interest us, not their characters. 
Their fate moves us to pity, but it excites neither 
awe nor horror. 

Troilua and Cressida is founded on a well-known 
story supposed to have occurred during the siege 
of Troy, which had often before been used by 
poets, and notably by Chaucer. But Shakespeare's 
treatment of the story and his conception of 
the characters are essentially original. There is 
scarcely any one of his plays in which the cha- 
racters stand out from the canvas more clearly 
or with more thoroughly marked individuality. 
The date of this play cannot be fixed, but it is 
certainly not later than 1609. 
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The three tragedies founded upon events in the 
history of Rome, Corivlanus, Julius Cesar, anf’ 
Antony and Cleopatra, are, no doubt, all late plays. 
Few of Shakespeare’s plays have acquired a more 
general popularity than these, especially Julius 
Cesar, In them Shakespeare has followed for the 
most part the translations of classical authorities 
within his reach with the same fidelity with which, in 
bis histories, he followed Holinshed and the other 
chroniclers, but without ever losing his own origin- 
ality of treatment or sacrificing the life-likeness of 
the characters. 

The tragedy of Pericles, Prince of Tyre, was 
ascribed to Shakespeare by Meres as early as 1598, 
and it is difficult, therefore, to deny that he took some 
part at least in modifying or improving it. But the 
character and style of the play support the view 
which most readers would wish to adopt, that 
Shakespeare was not its author. 

Timon of Athens is a rasterly study of character, 
and a most powerful play upon the well-known story 
of the prodigal turned misanthrope. Cymbeline 
is founded on a story borrowed from that source 
to which Shakespeare was fond of turning—the 
early legendary history o. Celtic Britain. Both of 
these were probably late plays. 

It remains only to mention the four greatest of 
Shakespceare’s tragedies, the four which stand out 
from among his play+ as he himself does among 
the dramatists. Jdamlet, Othello, King Leu’, and 
Macbeth are incomparably the greatest work. of 
their kind in the English language. They all 
belong to the period of the fullest maturity of 
Shakespeare's powers. //anilet, in its first form, 
was printed in 1603 ; Othello can be traced to about 
the sume date; Aing Lear to some five years later ; 
and Macbeth belongs to the same period. Different 
as their subjects are—the mental conflict of the 
Danish prince, the jealousy and crime of the brave 
Moor, the wrongs and madness of the aged king, 
the blind ambition of the Scottish usurper—they 
are alike in the power that they display, the skill 
to depict every phase of passion, to detect and 
follow every conflict or doubt which can torment 
the human soul. They are alike in truth to nature, 
in artistic judgment, in mastery over all the 
elements of pity, of horror, of fear, in boundless 
fertility of imagination, and in the irresistible spell 
which they exercise over every mind. We have 
not space in these pages to criticise or examine 
them. We can only impress upon our readers that, 
more than any other of the works we have had 
occasion to mention in the course of these lessons, 
they must be read and re-read, diligently and 
patiently studied, by every genuine student and 
lovér of English literatare. 
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ENCE.— VI. 
(Continued from p. 263.]} 
FRENCH, GERMAN, AND ENGLISH. 
81.—LETTER ON PAYMENT OF ACCOUNTS FOR 
ANOTHER, ETC. 
Lyons, February 9th, 1891. 
M, Armand, jun., Paris. 
Sir,—In reply to your esteemed favour of the 5th 
inst., I beg to state that I have paid the accounts 
as desired, and debit you as follows :— 
Ist. According to the enclosed re- 
ceipt of Ch. Aurigny of our town fr. 

2nd. Made good Messrs James 
Barker & Co., Amiens, in account 
current. 

8rd. Cash forwarded per diligence 

to M. Martin le Tourneur, Fé- 
camp . fr.195 85 c. 
Packing and Postage , 1 65,, ,, 


328 25 c. 


» 1,311 40,, 


197 50 ,, 


value the 8th February. Total fr. 1,837 15¢ 

I have most willingly undertaken the slight 
trouble which these payments have occasioned ; you 
need not therefore make yourself at all uneasy on 
that account. I execute your commissions with 
pleasure, and shall be delighted if a lucrative com- 
mercial speculation should offer itself in our town 
You may rest assured that your interest will always 
meet my most scrupulous care 

Referring you to our enclosed price-current, I beg 
you to observe that our business 1n lace is very good 
this winter, our imitation Valenciennes and Caen 
Blonde being particularly in demand. It must be 
admitted that the first-mentioned article is a won- 
derful imitation, and can be offered much cheaper 
than the real. 

Awaiting further communications, 

I have the honour to remain, Sir, 
Yours very truly, 
LEON TAVEL. 


Lyon, le 9 féorrer, 1891. 
M. Armand fils, 4 Paris. 

Monsieur,—En réponse & votre honorée du 5 
courant, j’ai l'avantage de vous faire part que jai 
payé les différentes sommes que vous m’avez com- 
mises et que je vous en débite comme suit :— 

1° Selon le recu ci-inclus de Ch. 


Aurigny de notre ville. . fr. 328 25¢c. 
2° Bonifié & MM. James Barker 

& Cle, d’Amiens, en compte 

courant. . » 1,311 40,, 


8° Envoyé a M. Martin le Tour. 
neur, Fécamp par la diligence 
fr. 195 85 c. 
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Pour port et em- 
ballage. . fr. 168c. fr. 197 800 
Total . . fr. 1,887 186. 


le tout au 8 février. 

Je me suis chargé volontiers du petit embarras 
que ces paiements m’ont donné, et vous ne deves 
pas vous en inquiéter. C'est aveo plaisir que je 
prends soin de vés commissions et je serai charmé 
qu'une affaire lucrative sur notre place vienne s’offrir 
X vous. Vous pourrez étre assuré que vos intéréts * 
seront toujours l'objet de mes soins les plus scru- 
puleux. 

En vous référant & notre prix courant cl-inolns, je 
vous fais observer que notre dentellerie va parfaite- 
ment bien cet hiver; ce sont principalement nos 
Valenciennes et nos Blondes de Caen contrefaites 
qui sont en grande vogue; mais il faut avouer 
qu’on sait a merveille imiter les articles de cette 
catégorie, et qu’on les livre & beaucoup meilleur 
marché que les originaux. 

En attendant vos communications ultérieures, 

J'ai 'honneur d'étre, Monsieur, 
Votre trés-dévoué, 
LON TAVEL. 


Lyon, 9 Rebruar, 1891, 
Herren Armand junr, Baris. 

In Beantwortung Jhred Geebrten vom GF cure mache ih 
Jhnen tre Mittherlung, caf ich tre Rechnungen wre folgt gu Shren 
Laften besablt babe. 

I. aut emmbiegender Qaittung von 6h MAurigny 


ber. . fe. 328 26 
Tl. Seren amie Barter & Go, Amiens, wm 

Gonto Gorrent gutgebracdt » 1,311 40 
ITI. Gaffa per Gilpeft an Serrn Martin le 
Tourneur, Fécamp, gefante  . fe. 195 85 

Padung und Porte . . on 165 « 197°80 








Werth 8 Februar. Summa fe. 1,887°16 

3h habe mich rer fileinen Mabe, welche trefe Zablungen 
veruriachte, fer gerne unterjogen, und fonten Cie biertber 
gang rubig fen Sch fibre Bhre Orters mit BVergnigen aus, 
unt werte mich febr freuen, wenn fic cine eintrdglicbe gefmaft- 
lhe Speculation in unferm Plage rvarbieten follte. Vie 
fonnen barauf rechnen, taf Ihre Intereffen ftets meine gerwiffen- 
haftefte Aufmerffambeit haber werven. 

Inrem i mich auf einliegende Preislefte besrehe, Semerte 
wh, tag unfer Gefhaft in igen in viefem Winter fehe gut tft, 
unt erfreuen fic) unfere Nachabmungen ‘Balencrennes und Saen 
Blonte einer fpecieflen RMadfrage. Man mus jugeben, taf 
ber erftere Artifel cine wuntervolle Racabmung ift urd fidy viel 
billiger alé der ecpte Gerftellen Lage. 

bree weiteren Mittheilungen gewdrtig seine id, 

Hodadtungevoll, 
Réon Tavel. 


32.—ACKNOWLEDGMENT OF BILL OF 
LADING, ETC. 
The Hague, July 9th, 1891. 
Messrs, Van Steen, Gniyten & Co., Rotterdam. 
Gentlemen,—We received, with your esteemed 
favour of the 16th inst., the bill of lading for— 
M & C, 18 bales of Tobacco shipped per Clara, but 
the bill of exchange of 
Florins 1,280, on Asher & Co., Frankfort, men- 
tioned in your Ictter as being enclosed, was wanting. 
We hasten to inform you of the fact, so that, if 
it is not a slight inadvertence merely, you may take 
the necessary incasures to protect yourselves from 
Joss. 
Having nothing further to add to-day, we beg 
leave to sign ourselves with respect, 
Gentlemen, your humble servants, 
J. TERENAER & Sons. 


La Haye, le 9 juillet, 1891. 
Messrs. Van Steen, Gniyten, & C'*, & Rotterdam. 

Messieurs,—Nous recimes avec votre honorée du 
16 courant le connaissement pour 18 balles de Tabac 
M & C par la Clara, chargées A notre adresse, mais 
la lettre de change dont vous parlez comme y tant 
incluse de 

Floring 1,280, sur Asher & C'’, X Franckfort, ne 
8'y trouvait point. 

Nous nous empressons par conséquent de vous en 
donner connaissance, afin que s'il n'y a qu’une petite 
erreur, vous fassicz les démarches nécessaires pour 
vous garder d’une perte. 

Nous n’avons ricn Aajouter aujourd'hui et sommes, 

Vos humbles serviteurs, 
J. TERENAEB & FILS. 


$aag, 9 Juli, 1891. 
Herren Gan Steen, Gninten & Go., Rottervam. 

She Geehrtes vom 16 curr. uberbracte uné Gonnaiffement 
Dber M & G, 18 Ballen Taba pee »Glara” verjchrifr, 
wabrend ver Becfel von 

Gulten 1,280 aus Miber & Go. in Franffurt, in Sorem 
Wrief aufgefubrt, feblte. 

Wie beerlen uné, Vie hierwor gu benaeichtigen, ramit Ste 
bie ndthigen Magregetn treffen fonnen um fic vor BVerluft zu 
fobiyen, fale cB fic nicht nur wm cin ‘Berfeben banteln fellte. 

Obne mehr flr heute, yercnen wir mit worgiglicher Gorbd- 
adhtung, 

X. Terenacr & Sobne. 





33.—LETTER ANNOUNCING REFUSAL OF 


ACCEPTANCE. 
Manchester, July Gth, 1891. 
Messrs. Walton Bros., Birmingham. 
Gentlemen,—As you will have seen by our tele- 
gram of this morning, which we beg to confirm, 
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Messrs. Dashwood & Co. have refused the payment 
of their acceptance for e 
£500, due to-day, 
stating they had not the necessary funds in con- 
sequence of the non-arrival of some remittances 

they expected. 

They promise, however, to honour your draft ina 
few days. We have had a protest made out, and 
shall keep it together with your bill, awaiting your 
instructions whether you wish to have it returned 
or not. 

We are, Gentlemen, yours truly, 
JAMES ANSTRUTHER & Co. 


Manchester, le 6 tuillet, 1891. 
Messieurs Walton Fréres, 4 Birmingham. 

Messieurs,—Comme vous l’aurez appris par notre 
dépéche télégraphique de ce matin, que nous vous 
confirmons, Messieurs Dashwood & Ce ont refusé le 
paiement de leur acceptation de 

£500, payable aujourd’hui, 
disant qu’ils n’avaient pas les fonds nécessaires par 
suite de faute d'arrivée de quelques remises qu’'ils 
attendaient. 

Ils promettent cependant de payer votre traite 
sous quelques jours. Nous avons fait faire le protét 
que nous garderons avec leffet en attendant vos 
instructions, si nous devons vous le retourner ou non. 

Recevez, Messieurs, nos salutations amicales, 

JAMES ANSTRUTHER & CIE, 


Mancefter, 6 Suli, 1891. 
Herren Walton Briiver, Birmingbain. 

Wie beftitnyen hiermit unfer Telegramm ven heute frith, aué 
rein Ste erjehen haben werren, tafi Oerren Dafhwoo & Co. 
tre Zahlung Dhreé Accepts ven 

£500 heute fallig, 
verivcijerten, unter bem Boigeben, rag fie in GFolje von Aus. 
blerben eimiger Rimeffen nuhe cre nothigen Gelrer in Oanven 
Hatten. 

Sie veripreeben tthrigens, Bore ratte in einigen Tagen 
cugulojen. Bir haben einen Proteft veranlapt, und werten 
ihn gufammen mit Borer Tratte hierhalten, wabrend mir von 
Jhnen gu horven erwarten, ob wir tie Payrere an Sre gurid. 
fenden fellen over nicht. 

Hechachtungével(, 
James Anftruther & Go, 





34.—LETTER ABOUT DISHONOURED ACCEPTANCE, 
Birmingham, July 7th, 1891, 

Messrs. Dashwood & Co., Manchester. 

Gentlemen,—We have just been informed, to our 
grent surprise, by our banker that you refused the 
payment of your acceptance for 

£500, due yesterday, 

saying you had not the necessary funds to meet it. 
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P As the bill was drawn at three months from the 
date of our invoice, we are really much astonished 
to hear of your using the above pretext, for you 
had plenty of time to provide the money. 

We hear that you promise to pay in a few days. 
and therefore allow you till the end of this week ; 
but if at that time the bill is not honoured, we shall 
be under the necessity of putting the matter into 
the hands of our solicitor. 

We are, Gentlemen, yours truly. 
J. & H. WALTON. 


Birmingham, le 7 juillet, 1891. 
Messieurs Dashwood & C'", & Manchester. 

Messieurs,—Nous venons d'apprendre 3 notre 
grande surprise par notre banquier, que vous avez 
refusé le paiement de votre acceptation de 

£500, payable hier, 
en disant que vous n’aviez pas les fonds nécessuires 
pour y faire honneur. 

L’effet étant tiré a trois mois de la date de notre 
facture, nous sommes vraiment trés-étonnés d'ap- 
prendre que vous ayez donné ce prétexte, car vous 
avez eu tout le temps de vous procurer l’argent. 

Comme Ion nous écrit que vous promettez de 
yayer dans quelques jours, nous vous allouerons 
ysqu’a la fin de la semaine ; mais sia cette époque la 
traite n'est pas pay ée, nous serons dans la nécessité 
ce mettre l'affuire entre les mains de notre avoué. 

Nous vous présentons, Messieurs. 
Nos salutations empressées, 
J. & H. WALTON. 


Birmingham, 7 Juls, 1891. 
Herren DafHrwreod & Go, Mianchefter. 

Wir werten forben yu unferer qrofien Uberrafchung rurch 
unferen ‘Banqurer ravon benacrichtigt, rap Sre tre Zahlung 
Sores Accepts von 

£500, geftern fallig, 
rerweigert Faben, mit tem Bemerfen raf Bre tre nothrygen 
Welver rafiir nicht in Santen Hatter. 

Da tre Tratte 3 Mlenate vom Datum unferer Gactura gesogen 
swar, find wir wirflid febr eviaunt uber Bhre Muscete, wabrend 
Sie toh gendyend Zeit zur Befchaffung re’ Gelres batten 

Wir Hiren, tak Ste verfprachen in eanigen Tagen ju jablen, 
rnd Gerillegen tafiic Sere bre sum Gare tiefer Wore, follte 
ter Weehfel bis tahin niche eingeloft fein, fo werten wie uns 
cendthugt feben, tre Sache unjerm Rechtéanwalt yu tibergcben. 

Adtungéroll, 
3 & § Walton. 





35-—LETTER ON REFUSAL OF ACCEPTANCE, ETC. 
London, June Wth, 1891. 
hessrs. Roussel & Co., Paris. 
Gentlemen,—Confirming our letter of the 26th, 
we herewith beg to inform you that the drawees of 


your remittance for 
£50 0 0 22'25 June 
have refused acceptance. 

We have therefore had this bill noted, and await 
your instructions by return, stating whether you 
wish the protest extended. 

We remain, Gentlemen, yours truly, 
G. Datuas & Co. 


Londres, le 80 juin, 1891. 
Messieurs Roussel & C'ce, & Paris. ; 

Messieurs,--En vous confirmant notre lettre du 
26, nous venons vous informer par ln présente que 
les tirés de votre remise de 

£50 0 O au 22/25 juin 
ont refusé l’acceptation. 

Nous avons donc fait notifier cette traite, et 
attendons vos instructions par retour du courrier sf 
vous désirez la faire protester ou non, 

Recevez, Messieurs, nos sincéres salutations, 

G. DALLAS & Cl, 


Conton, 30 Juni, 1891. 
Herren Rouffel & Go, Pare. 

Unter Veatiyung unfered Gryebenen vom 26 cure. benagwe 
richtigen wir Sire prermut, taf rie We ogenen Ihrer Mimeffe 
won 

£50 per 22/25 Suns 
Accept verwergert haben. 

Wir haben rabher tiefen Weehfel noteren laffen, une erwarten 
Sobre umgebhenten Infteuctionen, ob wir Proteft vornehmen laffen 
follen 

Hochadtungtroll, 
@. Dallas & Ge, 





36.—LETTER ON EXTENSION OF PROTEST. 
London, July 8th, 1891. 
Mesers. Roussel & Co, Paris. 

Gentlemen,—In accordance with the instructions 
contained in your favour of yesterday, we have had 
the protest extended on your remittance for 

£50 0 0 payable June 26th, 
and we enclose it herewith, debiting your account 
with 5 6 for cost of same. 

We subjoin an exchange list, and are, 

Gentlemen, 
Yours faithfully, 
G. DauLas & Co, 


Londres, le 8 juillet, 1891. 
Messieurs Roussel] & Cie, & Paris. 

Messiecurs,— Conformément aux instructions con- 
tenues dans votre honorée d’hier, nous avons fait 
faire le protét & votre remise de 

£50 0 O au 25 juin, 
que nous vous remettons sous ce pli, débitant votre 
compte de 6/6 pour frais. 


Nous vous adressons une liste de change, et 
Vous saluons, Messieurs, 
Bien sincérement, 
G. DALLAS & C!®, 


London, 8 Juli, 1891 
Herren Rouffel & So., Paris. 
Laut ven uné mit Iorem werthen geftrigen ertheilten In- 
fiructionen fiefen wir Jbre Rimeffe von 
£50 per 25 Juni 
proteftiren, und fenden Ihnen diefelbe einliegend, indem wir Ihr 
werthes Gonto mit 5/6 Koften belaften. 
Wir flgen unfere Gurélefte bei und zeichnen, 
Hochachtungévoll, 
G. Dallas & So. 





87.—LETTER ON SUSPENSION OF PAYMENT. 


London, January 6th, 1891. 
Mesars. Carlton & Co., Manchester. 

Gentlemen,—Referring to our letter of yesterday, 
we beg to inform you that the creditors of Messrs. 
Chapple & Co. could not come to an understanding 
at the meeting which took place this morning, and 
that consequently the latter have been compelled 
to suspend payment. 

We thercfore beg of you to send us by return of 
post the necessary documents stating your claims, 
20 that we may get them registered at once. 

We are, Gentlemen, yours truly, 
HENRY DAMPIER & Co 


Londres, le 6 janvier, 1891. 
Messieurs Carlton & Cie, A Manchester. 

Measieurs,—En vous référant a notre lettre d’hier, 
nous avons l'avantage de vous informer que les 
eréanciers de Messieurs Chapple & Cle n'ont pu 
arriver A un arrangement a la réunion qui a eu lieu 
ce matin, et que conséquemment ces messieurs ont 
été obligés de suspendre leurs paiements. 

Nous vous prions donc de nous envoyer par retour 
du courrier les documents nécessaires constatant 
votre créance, afin de les faire enregistrer de suite. 

Agréez, Messieurs, nos salutations empressées, 

HENRY DAMPIER & C!®. 


Lonbon, 6 Januar, 1891. 
Herren Carlton & Co., Manchefter. 

Mit Beyugnahme an unfer ergebenes Beftriges erlauben wir 
wn Jhnen mityutheilen, bag rie Greritoren rer Gerren Shayyle 
& Go. bei ver Heute flattgefunrenen Berfammlung fich niedt 
cinigen fonnten, unt dai trefe Biema fic in Bolge veffen 
gendchigt fieht, igre Zahlungen einguftellen. 

Sie wollen und daber mit Poftwenrung rie ndehigen Paprere 
mit Bren Forterungen gegen tie Birma einfenten, vamit wir 
Ge fofort eintcagen laffen fonnen. 

Hochachtungévoll, 
Henry Dampier & Go. 
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38.--LETTER ON TRANSMISSION OF POWER OF 
ATTORNEY. e° 
Lyons, February 18th, 1891. 
Messrs. Denbigh & Co., London. 

Gentlemen,—Taking advantage of your kind offer 
to represent us at the creditors’ meeting of the 
estate of the Eau-de-Vie Company, Limited, we now 
beg to hand you the necessary powers of attorney 
and documents stating our claims. 

Fortunately, we are not interested to a very large 
extent, and therefore do not wish to make any 
suggestions as to the winding-up, but leave it 
entirely in your hands to act for us and in our 
name as you may think proper. 

Agreeing beforehand to all you may be pleased 
to do for us in this matter, 

We remain, Gentlemen, yours truly, 

ALPHONSE CARTIER & Son. 


Lyon, le 18 février, 1891. 
Messieurs Denbigh & Cie, a Londres. 

Messieurs,—Profitant de votre aimable offre de 
nous représenter & la réunion des créanciers de la 
Compagnie de l’Eau-de-Vie, Société & responsabilité 
limitée, nous prenons la liberté de vous remettre, 
sous ce pli, les pleiris pouvoirs et documents con- 
statant notre créance. 

Nous ne sommes pas intéressés, heureusement, 
pour une forte somme, et pour cette raison nous 
ne désirons pas faire de suggestions relativement 
i la liquidation, préférant laisser ]’affaire entidre- 
ment entre vos mains, et vous priant d’agir pour 
nous et en notre nom tout-a-fait d’aprés votre 
opinion. 

Inutile de vous dire que nous approuvons d’avance 
tout ce qu'il vous plaira de faire pour nous dans 
cette affaire. 

Recevez, Messieurs, nos sincéres salutations, 

ALPHONSE CARTIER & FILs. 


lyon, 18 Bebruar, 1891. 
Herren Denbigh & Go., Lonton. 

Bon Ihrem gittigen Anerhreten uns bei ber BVerfammlung 
ber Glaubiger ter Maffe »Gau ve Bie Sompany, Limiter” gv 
vertreten, gerne Gebraud machend, erlauben wir uné biermit, 
Shnen tie ndtbige BVollmacht fowre tre Papiere mit unferer 
RKlage ju tiberfenten. 

Blidlberoerfe fink wir nicht mit ecner febe grofen Gumme 
betherligt, unt miinichen tedbalb nicht, irgend welde Anveut- 
ungen betreffé ter Liquibation zu machen, aberlaffen e8 vrelmebr 
gany Jhnen, fir uné und in unferem Ramen nach beftem 
Ermefien veegugeben. 

Wir erfldren uns im Voraus mit allen Ihren Sehritten 
in diefer Sache cinverftanten, und gerehnen, 

Sochachtungérofl, 
e Alpbonfe Gactier & Sohn. 
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ARCHITECTURE.—IX. 
(Continued from p. 260 } 
ENGLISH GOTHIC 


As the introduction of the pointed arch and the 
changes consequent on its adoption took place first 
in France, and have been entered into at some 
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to its elaborate and deeply cut mouldings, and 
their complete contrast with the Norman style which 
preceded it, there exista in England that which is 
known as the Transition style between the two, and 
which Rickman places as between 1154 and 1189. 
If 1t were placed ten years later in both cases, it 
would better accord in date with the examplea 


Fig 34 —~—SALIsBURS CATHEDRAL. (froma Photograyh by G Hilson & Co, Aber leen ) 


length in our last lesson, 1t will only be necessary, 
in dealing with English Gothic, to point out the 
principal differences which are found in the latter 
We may note that, whilst in France the terms 
thirteenth, fourteenth, and fifteenth century are 
usually adopted to define the hmits of change in 
that country (though they are about half a century 
too late in the two first), in England we owe our 
nomenclature to the researches of the late Mr 
Thomas Rickman, who, 1n 1855, pnbhished a work in 
which he defined the gradual changes which had 
taken place in the development of English Gothic, 
and ascribed specific terms to each phase  £Early- 
English, from 1189 to 1272, Decorated, from 1272 
to 1377 , and Perpendicular to about the middle of 
the sixteenth century The two first, therefore, 
broadly speaking, lasted about a century each 
Owing, however, to the acute and strongly 
marked form of the lancet arch, which was the 
characteristic feature of the Early-English style, 


existing The chief characters of the Transition or 
Semi-Norman style, as Bloxam calla it, are-—(1) 
The admixture of round and pointed arches not in 
the sense as used in France, where the wider open- 
ing 18 spanned bv a pointed arch, and the narrower 
by a circular arch, but, in fact, the contrary; the 
central arch of a doorway, for instance, will be 
circular and be flanked by two narrow niches with 
lancet arches the top of each being on the same 
level (2) The more frequent use of mouldings in 
the arches instead of the nchly-carved conventional} 
Norman ornament (3) The introduction of more 
elegant forms in the conventional foliagg of 
capitals than 1s found in Norman work 

The finest example of the Transition and the 
building in which the pointed arch was first intro- 
duced into England in the vaulting ribs, ws found 
in the chor of Canterbury Cathedral. Owing to a 
disastrous fire in 1174, that which was known as 
the “ glorious choir of Conrad” was burnt to the 
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ground, In the following year French and English 
artificers were summoned, and from them the 
services of William of Sens were retained. If 
not the actual architect of Sens Cathedral he 
must have been one of the chief master masons 
there, and we might, therefore, expect to find, as 
is actually the case, some reflection of the style 
employed in that building. He carried out the 
first four bays of the choir eastward of the transept, 
and from the fact that English and French orna- 
ment is found in them we may assume that he had 
workmen under him of both nationalities. The 
work was continued by William the Englishman, 
“an industrious and ingenious monk,” who had 
been overseer of the masons. In the choir itself 
William the Englishman retained the French 
features as set out by William of Sens, viz., the 
double or twin columns, and the square abaci to the 
capitals, both of which exist at Sens, but in the 
eastern portion of the choir (known as the Trinity 
Chapel or Chapel of St. Thomas a Becket, and 
containing his shrine) he employed circular arches 
instead of pointed for the arches opening to the 
‘isle. In the new crypt also, which had to be 
erected under the Trinity Chapel, he returned to 
the original distinctive feature of English work as 
compared with French, viz., the circular capital to 
the piers. There are other features in the tri- 
forlum which show the early divergence between 
English and French Gothic. 

Another Transitional building is the circular 
porch of the Temple Church in London, which is con- 
temporary with the choir of Canterbury, having 
been consecrated in 1185. Here the abaci of the 
columns are square, and the arches and ribs all 
pointed ; the triforium, however, and the clerestory 
windows above all retain the circular form of arch. 

Chichester Cathedral again, somewhat later than 
Canterbury, in its eastern portions shows the 
gradual change from Norman to Early-English, 
und is a good example of Transition work, as are 
nlso the choir of Tynemouth Abbey, the Lady 
Chapel of Glastonbury Abbey, and Hexham Abbey. 

The first typical example of the Early-English 
style is found in the eastern transept and choir, 
and the east aide of the great transept of Lincoln 
Cathedral. Already in the Norman period the 
English cathedral shows a marked contrast to the 
French in its great length when compared with its 
width ; whilst the general proportion of width to 
length in the latter is 1 to 4,in England it more 
often approaches 1 to 6. The great width of 
French cathedrals includes not only the nave and 
aisles, but chapels, which have been at a later 
period added on each side both of the nave and 
choir aisles. In England the additional altar space 
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was afforded, first, by a greater projection of the 
transepts, which could hold three altars on each, 
sile (the French having only space for one), and, 
secondly, in an additional transept called the 
eastern transept. In English Norman cathedrals 
the apsidal termination is still kept to, and some- 
times with eastern chapels, such as are still preserved 
in Norwich 
and in Can- 
terbury, but 
from the thir- 
teenth century 
onwards the 
English archi- 
tects returned 
to an earlier 
plan, the 
square east 
end, which 
forms the most 
essential cha- 
racteristic in 
the cathedrals 
of the two 
countries. The 
English cath- 
edrals = were 2 § es 
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lated features, 
those double 
transepts gave 
that play of 
light and shade which is requisite when thus placed ; 
the French cathedrals, on the other hand, were built 
in the midst of populous towns, and could only be 
scen down the narrow streets in their vicinity. An- 
other characteristic feature of English cathedrals is 
the great central tower, which rises on the “ cross- 
ing,” as it is then called, viz. the intersection of the 
nave and transept, which is rarely found in France, 
and does not exist in any of the examples we have 
quoted, its place being taken by what is known as a 
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Heche, a lofty construction in timber covered with 


lead, which is raised on the intersection of the 
nave and transept roofs. 

Returning again to Lincoln Cathedral, the eastern 
transept is the earliest example of that feature ; 
this and the choir may be looked upon as constitat- 
ing the first genuine example of English Gothic. 
We should be surprised to find so perfect a develop- 
ment of the style, and one which presents so great 
a contrast with French work of the same period, 
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were {if not for the fact that in the neighbouring 
* county of Yorkshire, so rich in its abbeys, the monks 
had already been developing a style peculiar to 
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mental eculpture (except the heads); this in the 
beauty of the drapery, the pure conventional treat- 
ment of the foliage, and the deep undercutting 
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England, and of which here we see the natural 
outcome. The chief characteristics are, first, the 
circular abacus to the capital instead of the French 
square abacus; second, the deep undercut mould- 
ing instead of the simple angle roll, as in France ; 
and third, the great difference in the system of 
vaulting, which necessitated the use of ridge ribs 
at the apex of the vault, and intermediary ribs 
between the diagonal and the transverse or the 
wall rib. Both these features are found in Lincoln 
Cathedral, towards the close of the twelfth century. 
The transept, the nave, the upper part of the 
west front, the narthex, and a portion of the 
central tower were all carried out in the first half 
of the thirteenth century. The presbytery or angel- 
choir was completed in 1282, and this portion 
roerges therefore in the second great division of 
English architecture, viz., the Decorated: com- 
menced, however, in 1270, it still retains the 
greater purity and simplicity of the Early-English 
style, and is in that sense more to be admired than 
the later development of the Decorated as found in 
the choir of Ely Cathedral} built fifty years later. 
The most beautiful feature of this portion of the 
cathedral (Lincoln) is the north porch, which still 
retains the greater portion of its figure and orna- 


fully holds its own when compared with sculpture 
of the great French porches. 

Coming buck to carlier periods, in the western 
porch of 8t Alban’s Abbey, built 1195~1205, in the 
west Galilee porch of Ely and in the north porch of 
Wells cathedrals, we find types of Early-English 
work of great beauty. We have already drawn 
attention to the magnificence of the western porches 
of the French cathedrals, Placed as these cathedrals 
were in the midst of towns, the French architects 
would seem to have attached more importance to 
those features which could be secn from the streets 
leading to the cathedral. In England, on the 
contrary, where the cathedrals were placed in a 
close, the west part receives no more attention than 
the rest of the edifice; in some cases, in fact, less, 
where, as above stated, there is a porch on the north 
or south side. It is to this that perhaps we must 
attribute the great poverty of what in Franco is 
looked upon as the chief part. In the great porch 
of the cathedral of Peterborough, however, overlook- 
ing the main approach to it from the town, we find 
one example of a grand English porch. It forms 
a narthex with three lofty arched openings rising 
to the height of the nave, flanked by two small 
towers. This was added to the Norman cathedral, 
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and does not accord with the lines of the original 
plan ; the central archway also, instead of being the 
most important, as leading to the nave, is narrower 
than the other two, and owing to some construc- 
tional defects, has had the lower portion blocked 
up in the fourteenth century with a small porch 
which interferes materially with the uniformity of 
the three arches. Although we miss in this porch 
that figure sculpture which is the glory of the 
French cathedrals, the purity of its design, the scale 
which is given to the whole front by its subdivision 
and by the arcade work on the three gables which 
crown the porch, and the faces of the angle towers, 
give a size and majesty to this portal which raises 
it above the criticism which one is sometimes in- 
clined to pags on it. 

We have already described the chevet, which in 
French cathedrals constitutes one of their most 
varied and beautiful features; in marked contra- 
distinction we find in Durham Cathedral in the 
chapel of the nine altars, that which is known as 
the eastern transept, and which in this case, as 
also at Fountains Abbey, takes the place of the 
chevet, and gives additional accommodation for 
eastern altars. 

Still keeping to the earlier cathedrals, in the 
transept of York, built 1215-50, we have one of the 
finest features of the Early-English period. Its 
total width, including aisles, is 93 fect, its length 
223 feet, and height to vault 99 feet. Its central 
vault is 45 feet in span, being the greatest width of 
any vault in England, though exceeded by many 
foreign examples. The north side of this transept 
is lighted by five lofty lancet windows, 50 feet high, 
which are known as the Five Sisters of York; they 
are filled with the original carly glass, consisting 
of diaper patterns of great beauty. This type of 
window is quite unknown in France, and its general 
acceptance in England, in preference to the open 
traceried windows which already had spread over 
the Frenoh cathedrals, retarded here that develop- 
ment of window tracery which formed then the 
ascendant characteristic of the style. The first 
appearance in England is thought to be in Netley 
Abbey and in old St. Paul's Cathedral, which may 
have preceded those which were erected in West- 
minster Abbey in 1253. 

The cathedrals to which we have already re- 
ferred, excepting York, were all founded under the 
direction of Norman bishops; and, although there 
are others which possess characteristic features of 
the EKarly-English style, we may now pass on to the 
typical example of a cathedral founded and com- 
pleted within the period of that style, With the 
exception of the upper part of the tower and spire, 
of the cloisters, and of the chapter house, Salisbury 
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Cathedral, commenced in the year 1220, was com- 
pleted and consecrated in 1258, having thus taken 
thirty-eight years to build (Fig. 34). Itis a typical 
example of the style, not only in its design, but in its 
isolated position in a close. It consists of a nave 
and aisles with north porch, transept with eastern 
aisle only, choir and aisles, eastern transept, retro- 
choir and aisles, and a square eastern chapel. 

In comparison with Amiens Cathedral, which was 
built about the same time, the latter covers an area 
of 71,000 square feet, as against 55,000 square feet ; 
the vault of Amiens is 145 feet high, that of Salis- 
bury 85 feet. The bulk of one, in fact (or that 
which is known in architectural parlance as the 
cubical content), is double that of the other, 
and yet, although the length is about the same, the 
cathedral of Salisbury looks much the longer. 
This apparent length is given, not only by the 
greater number of subdivisions of the nave and 
choir, that is to say, the number of bays (of which 
there are twenty in Salsbury as against thirteen 
in Amiens), but by the much greater width of 
Amiens, with its double aisles, and which, by con- 
trast, lessens the length. It is true that in effect 
of immense internal space and height Amiens takes 
the first rank, but in apparent length Salisbury 
looks far longer, though the dimension of the two 
from east to west is in both cases about 480 feet. 
The most beautiful portions of Salisbury are the 
east end—the grouping of the choir with its 
central and eastern transepts and the tower and 
spire, which, though of later date, harmonise per- 
fectly with the earlier structure; the spire is the 
loftiest in England, rising 400 feet above the pave- 
ment of the church. The west front is poor in design, 
and its poverty is increased by the fact that it has 
lost nearly all its figure sculpture, and that portions 
of it are simply screens which rise above the aisle 
roofs. 

Wells Cathedral, in this respect, is free from 
shams; the west front is flanked by two towers, 
which, if they had been completed, would have 
rendered it the finest in England. It fortunately 
niso retains the greater portion of its figure scuip- 
ture, there being over 300 figures, of which half are 
life-size or colossal. We possess so little figure 
sculpture in England that the value of these 
examples in Wells Cathedral is enhanced, especially 
as they have been compared favourably by Flaxman 
and Professor Cockerell with the contemporaneous 
work of Nicolé Pisano at Orvieto, and with the 
sculpture at Amiens. 

The cathedral of Lichfield, though wanting in 
figure sculpture, is more fortunate in the completion 
of its west front, and in the crowning of ita two 
towers with spires, which, with the central tower 
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and spire over the crossing of transept and nave, 
eforms a composition not found elsewhere. 


contradistinction to the simple vaulting in France. 
The lierne rib is a decorative feature only carried 


The other chief notable examples of the Early- across between the other main ribs so as to form 


English style are: the choir of Woroester 
Cathedral (1203-18); Elgin Cathedral, Soot- 
land (1224-44); Ripon Cathedral (1238-87); 
the choirs of Rochester Cathedral (1225-39), of 
Southwell (1233-94), of Glasgow (1242-88) ; the 
abbeys of Rivaulx, Whitby, and Tintern ; and 
last, though not least, the choir and transept 
of Westminster Abbey (1245-69). Westminster 
Abbey is the only church in England in which 
the developed form of the chevet, as it exists 
in France, is carried out. Although the idea 
was borrowed from that country by Henry 
IIL, it was entrusted to English builders to 
erect in their own way; the radiation of the 
chapels, the columns with their coupled shafts, 
the lancet arches with their deep undercut 
mouldings, and the setting out and building 
of the vault are all English. In the windows 
we perhaps find here the first introduction of 
tracery, unless the examples before quoted 
can be proved to have an earlier date. The 
chapter house and vestibule also date within 
the period above noted, as also the first bay of 
the nave. This bay served as the model on 
which the remainder was based, with such 
slight differences in the contour of the mould- 
ings and detail of ornament as the later periods 
necessitated, this uniformity of design being 
remarkable, because the western portions were 
not even finished in the fifteenth century, and 
yet to the casual observer the whole of the 
nave would appear to be of one period. This 
uniformity .. not found in other work; already 
after the middle of the thirteenth century 
windows with two or more mullions, and with 
geometrical tracery in their heads, began to 
be introduced, the lancet arch gave way to 
the equilateral arch, and the proportions of 
the nave and other arches became less 
lofty. The changes which were being intro- 
duced were gradual, and form a kind of 
transition which eventually transforms the Early 
English into the Decorated style. The north 
transept, chapter house, and cloisters of Hereford 
(1275-82), Merton College, Oxford, and the Eleanor 
crosses throughout the country belong to this period. 
The fall development of the Decorated style is found 
in the Lady Chapel of Ely Cathedral (1321-49), 
which is one of the most beautiful examples in 
England. The vaulting of this chapel constitutes 
what is known as a lierne vault. We have already 
alluded to the ridge and intermediary ribs which 
in the Early-English work had been introduced in 





star patterns, the intersections being masked by 
bosses of foliage, which already, in the Early- 
English style, had been introduced to hide the 
intersections of the main and subsidiary ribs. The 
chief feature of Ely Cathedral, however, is the 
central octagonal lantern, the only example in 
England. 

The octagon dates between 1322-28, the lantern 
above it being completed in 1342. The first three 
western bays of the choir were built in 1342-62 in 
the rich elevated style, in which, bowever, the 
ornament approaches that of wedding cakes, and 
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the carving of the foliage becomes a decided imita- 
tion of nature, and is out of keeping with its 
material. In this respect the ornament of Melrose 
Abbey (1377-99), is infinitely more beautiful, the 
foliage still conventional, but of the most delicate 
character (Fig. 36). Selby Abbey (1375), the nave of 
Beverly Minster, the church of St. Mary at Beverly, 
are good examples of the Decorated style. The third 
phase of English Gothic is known as the Perpen- 
dicular or Rectilinear style; it must be looked 
upon as a reaction against the flowing forms of 
the Decorated in England and the Flamboyant 
style in France. At first the arches are equi- 
lateral, but they subsequently become four-centred. 
Windows are occasionally divided by horizontal 
benms called transoma, and the mullions—that is to 
say, the vertical divisionsa—frequently run straight 
up into the arch. The general tendency of the 
style is into verticality, and the features which in 
the earlier periods give distinct horizontal lines, 
such as the triforium storey, are almost dispensed 
with. This is seen in the nave of Canterbury 
Cathedral, built 1380, and in Winchester Cathedral. 
New College, Oxford, and Winchester College, both 
built by William of Wykeham, are characteristic 
examples of that style, and the great east window 
of York is one of the finest examples of the Per- 
pendicular style. 

The multiplication of ribs, which had always 
formed one of the chief characteristics of English 
vaulting, and the introduction of the four-centred 
arch, led to a new construction of vault which is 
known as the fan-vault, and is peculiar to England. 
In the fan-vault all the ribs are of an equal radius, 
and rise to the same height: when the compart- 
ments are square, asin the cloisters of Gloucester 
Cathedral (the earliest example of fan-vaulting), or 
in the retro-choir of Peterborough, the problem is a 
simple one ; it becomes more complicated where, as 
in King’s College Chapel, Cambridge, they areas usual 
oblong (Fig. 37). In this case the central portion of 
the vault is supported on ribs of four centres, and as 
in so great a width, 44 feet, the smaller ribs of the 
fan vault would appear unequal to the task, deep 
transverse ribs are thrown across, which somewhat 
clash with the fan-vaults at their springing. 

Our attention has hitherto been directed to 
cathedrals and churches, in the design and con- 
struction of which the real problems of the develop- 
ment of Gothio architecture were solved. The 
smaller churches and chapels derive their features 
mainly from the great ecclesiastical buildings 
erected in the principal counties, and the same 
may be said of domestic or secular architecture, 
which follows on the same lines, except in certain 
characteristic features. The chief, and, in fact, 


almost the only architectural feature of the 
mediseval mansion (excepting the castles and keepée 
erected for defensive purposes) was the great hall, 
the earliest example of which is found in Oakham 
Castle, Rutlandshire, dating from the close of the 
twelfth century. The largest dating from the close 
of the fourteenth century is that of St. Stephen's, 
Westminster, being 234 feet long and 67 feet wide. 
These halls were always covered with timber roofs, 
somctimes ceiled half-way up, but as a rule open to 
the ridge, and known as open timber roofs. Similar 
roofs are also found in churches, where an abundant 
supply of timber suggested their employment or 
when on the score of expense the stone vault was 
beyond the resources of the builders, In the fifteenth 
century these open timber roofs are found in great 
abundance and variety, andthe churches of Norfolk 
and Suffolk in particular still retain a number of 
beautiful features in the old hammer-beam roofs 
which cover the naves and aisles of their churches. 

In the baronial hall the chief feature is the bow 
window, which was introduced about the end of 
the fourteenth century, and which became in later 
periods one of the chief characteristics of English 
Gothic architecture. The bow window generally 
lights the dais or raised portion at the end of the 
hall, where the lord of the mansion and his chiet 
guests sat. It rises to the full height of the hall, and 
is subdivided by mullions and transomg, in respect 
of this latter feature (viz., the transom), differing 
from the church window, in which it rarely appears. 
One of the finest bow-windows is that which is 
found in Wolsey's great hall at Hampton Court, 
and one of the earliest is in the castle at Cowdray 
in Kent. The principal mansions or castles of the 
middle ages still preserved are Warwick Castle, 
(1377-92) ; Stokesay Castle, Shropshire ; Haddon 
Hall, Derbyshire; and the colleges of Oxford and 
Cambridge, which still retain a large number of their 
ancient halls with kitchens and other offices apper- 
taining thereto. The later phases of domestic 
Gothic architecture in England are generally known 
as Tudor work. 


POLITICAL ECONOMY.—V. 
(Continued from p, 278.) 


DISTRIBUTION.—(B) THE LABOURER'S SHARE (cont.). 
It is true indeed that man, like other animals, 
lives on plants or on other animals. The means of 
subsistence are derived by man, directly or eventu- 
ally (through the animals he eats), from plants, 
which multiply also. But they get their subsistence 
from the earth and air, and these are certainly 
fixed quantities. So that some day, in the abeence 
of checks, population swxs¢ encroach on the means 
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of subsistence. This truth was seen in early Greece, 
where the land of each community was very 
limited. Weakly children were often put to death, 
and as long as there was any suitable land left within 
reach, numbers of colonies were sent out. Savages 
see it even more clearly, because they depend little 
if at all on agriculture and much on hunting, and 
it is often difficult to increase the supply of food 
obtained in the latter way ; so that (as we have said) 
some tribes kill their superfluous female children. 
But it so happened that in Greece slavery was in- 
troduced early, and that there was always a large 
supply available (for various reasons, too many to 
state here) from barbarous countries. Thus it be- 
came cheaper to put slaves to work at agriculture 
and manufacture than to pay free labourers, and it 
was cheaper to import slaves than to raise them 
at home. Thus the free labourers were gradually 
crowded out by imported slaves, and the population 
seemed more likely to decrease than to increase. 
Still more was this the case in ancient Rome and 
Italy, and the decrease in their populations, as in 
that of Greece, was aided by the opening up of new 
countries to emigration—much of Western Asia 
Minor, North Africa, most of what is now France, 
Spain, and (latterly) Roumania—in all of which, 
however, manufacture was carried on by slaves, 
and in most of them, to a great extent, agricul- 
ture also; so that the free population of Rome, 
Greece, and Italy actually declined, and rewards 
were sometimes given (in the shape of exemption 
from taxation) by the Roman emperors to men with 
large families. 

Famines, pestilences, and great wars too have 
checked the increase of population from the earliest 
times to the present day, and it was only when 
these became less frequent that the natural 
tendency of population to increase was observed. 
In ancient times, throughout the middle ages, and 
in the three centuries between their close and 
the French Revolution, when war was frequent and 
was the chief business of life to many of the govern- 
ing classes, it seemed as if greater population in a 
country only meant greater fighting power, and as 
if there were no fear of its ever being too large. 
The actual occasion for the statement of the 
economic view of population was given by a book, 
Godwin’s “ Political Justice,” written just after the 
French Revolution. This movement was essentially 
an uprising against the bad laws which kept the 
French agricultural population in a state of per- 
petual distress and want ; and many people hoped 
that with the removal of such Jaws, in France and 
elsewhere, distress and want would cease. An 

William Godwin (best known in con- 
nection with the life of the poet Shelley) sketched 


the happy state of society that he expected would 
result. This provoked Malthus, an English clergy- 
man, to show, by an elaborate examination of 
history, that such a society as Godwin described 
would ultimately starve, because, with no want, no 
wars, and little disease, population would encroach 
on the means of subsistence. Malthus illustrated 
his theory thus. Population, we find by observation, 
doubles itself in a shorter or Jonger period. But 
food does not; its chief part, agricultural produce, 
could hardly be doubled or quadrupled, certainly not 
multiplied ten or twenty fold (unless, of course, as’ 
has happened since, new countries are constantly 
being opened up—and that process cannot go on 
for ever). Suppose, for the sake of argument, that 
population and food increased independently, and 
that the food existing now could be doubled, and 
could be increased at the same rate (which is very 
improbable) in each of the periods during which 
population was doubling itself. Then we should 
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Thus there would not be food enough at tho end 
of the second period, and, however much surplus 
food or food-producing capacity there may be at 
first, it is clear that population must soon over. 
take it unless kept down by positive checks— 
war, famine, and discase—by poverty, or by the 
prudential check of refraining from marriage until 
one is likely to be able to support children. 

Malthus’ theory ix sometimes met (by people who 
have not read his book) by simply saying that this has 
never happened yet. Malthus showed elaborately 
by an examination of the history of the world why 
it had never happened yet, viz., because checks had 
always been too powerful. But the positive checks 
are clearly declining in importance. Wars now, 
though more destructive, are far less frequent than 
formerly ; disease is being overcome by discoveries 
in medicine, of which no one had the slightest con- 
ception till quite recently. Sanitation was all but 
unknown till the present century, and the invention 
of railways and steamers has abolished famine in 
civilised countries, except in small out-of-the way 
districts, where the means of communication are 
still bad. It has recently been calculated that the 
world, as a whole, will begin to be overcrowded 
about the end of the next century if population 
continues to increase at about ifs present rate, 
Will this produce the effect Maltbus feared, scarcity 
and starvation? 

One of the most learned of economists, Mr. 
Edward Atkinson, an American, gives this answer 
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(“Distribution of Products,” p. 22):—‘ First, no 
man yet knows the productive capacity of a 
single acre of land anywhere in respect of food. 
Second, the whole existing population of the globe, 
estimated at fourteen hundred million persons, 
could find comfortable standing room within the 
Limits of a field ten miles square. Ina field twenty 
miles square they could all be seated and by the 
use of telephones they could all be addressed by a 
single speaker. Third we can raise grain 
enough on a small part of the territory of the 
United States to feed the world. . . As yet, 
therefore, the doctrine of Malthus has found only 
a limited application, where some local or temporary 
congestion of human force has gathered. In this 
world there is somewhere and always enough.” 
The only questions are (he continues) Where is it ? 
and How to get it? 

This, however, only puts off the evil day to an 
indefinitely remote date. More is to be hoped in 
the way of checking the increase of population 
from a higher standard of comfort and an increase 
of wants. It is at present the poorest classes who 
are most reckless in marrying and undertaking the 
responsibilitios of a family; the fairly well-to-do 
do not marry until comparatively late in lifo, in 
order that they may have means to maintain their 
ordinary standard of comfort, to have the enjoy- 
ments they have been accustomed to have, and to 
give their children at least as good an education 
and as good chances in life as they have had them- 
selves. In some cases no doubt this is carried too 
for, as in France, where population just now is 
almost stationary ; but in the main, the simple rule 
of prudence not to marry till one can support a 
family is shown by political economy to be urgently 
necessary if the well-being of human society is to 
be maintained in the future. 

Now it is important to notice that with the 
advance of civilisation real wages—the real reward 
of labour, the commodities and enjoyments that 
the labourer can purchase with his money wages— 
constantly tend to increase. This is not merely 
because there is more wealth in the world, because 
this alone might be counteracted by the increase of 
population ; and it has been held, with some show 
of reason, that wages must be constantly falling to 
the minimum necessary for subsistence because of 
the increase of population. It is true that wages 
constantly tend to fall to this limit, but like a good 
many other tendencies in nature, this tendency is 
almost always checked. The waves of the sea 
constantly tend to a level, yet the winds and the 
tides and the ocean currents prevent the sea from 
being perfectly smooth at any time; more often 
than not it is very much the reverse. So this 
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tendency — which some Socialist writers have 
called “the iron law of wages” because there, 
seemed to them to be no escape from it—is 
generally counteracted, at least in great part, by 
the positive and preventive checks we have 
mentioned. 

Besides, the improvements in machinery and pro- 
cesses of manufacture tend to make all goods except 
raw material constantly less and less costly ; the com- 
petition of manufacturers brings down their prices, 
and the increase of demand often stimulates this 
competition. As the increase of demand may itself 
be due to a rise of wages, we have the surprising 
result that a rise of wages may help to make the 
world richer. Moreover, the competition between 
manufacturers tends to bring down their profits, 
and the increase of capital tends to make the use 
of capital cheaper, i.e. tends to bring down the 
interest or sum which the capitalist receives for 
lending it. So that, regarding the product of in- 
dustry as divided between labourer and capitalist, 
we may say that as civilisation progresses the 
labourers, as a body, tend to get a larger proportion 
of the product absolutely and relatively, while the 
capitalists’ and employers’ share tends to diminish 
relatively—though it may increase absolutely 
because of the constant increase of wealth in the 
world. 


(C) THE CAPITALIST’'S SHARE—PROFITS WITH 
INTEREST. 


The product of labour and capital in any trade is 
divided between labourer and capitalist in certain 
proportions, fixed by very complex conditions 
The chief of these are: the exchange value of the 
total product ; the power of the labourers to make 
a good bargain for themselves; the share that the 
owner of the capital requires as compensation for 
its use and compensation for risk; while a further 
share goes to the responsible manager of the 
business as “earnings of management,” whether 
the capital he uses is his own or not. 

Interest in practice covers compensation for use 
and compensation for risk. Sometimes there is 
virtually no risk, and then we may say we have 
pure interest. Thus we may regard an investment 
in English Consols as perfectly safe. If £100 so 
invested produces 24 per cent., and £100 invested 
on mortgage on a cotton mill produces 4 per 
cent., the extra 1} per cent., or 25s. per annum, 
may be taken as representing a sort of insurance 
premium against the loss of the whole or part of 
the £100, should the cotton trade permanently fall 
off, or the machinery of the mill be superseded by 
new inventions. It is commonly said that “ interest 
is the consideration paid for the use of money.” 


POLITICAL 


We should rather say for the use of wealth as 
capital. The lender might spend this wealth on 
present enjoyments; he prefers to abstain, and 
lend the wealth to someone who will use it pro- 
ductively ; and as a reward for this abstinence he 
asks for a share of the product. 

Being compensation for the use of capital, interest 
will be determined partly by the supply of capital 
available, relatively to the demand for it. Scarcity 
of capital will mean a high rate, while as capita) 
becomes more plentiful the rate will tend to fall. 

Now in early society and in the middle ages we 
find all interest or “ usury” constantly denounced. 
The Jewish law forbade lending on interest except 
to strangers, ‘Giving money on usury” is classed 
in the Psalms of David with deceit and slander. 
Constantly in the middle ages, interest or ‘ usury” 
was denounced by the Church. “ Usury laws” were 
passed at various times in the history of England, 
first prohibiting interest altogether, then fixing the 
maximum rate. In modern times, however, business 
could not. get on without the ability to borrow wealth 
—which, of course, would not be lent without some 
compensation, except as a pure matter of kindness 
or friendship. 

The fact is that the ancient and medieval writers 
had a wholly different state of things before them 
from that of our own day. In an early society 
foreign immigrants were the first borrowers—those 
“ fugitive incomers ” we have spoken of as victims 
of the blood feud. They could only live by getting 
land in some other community and borrowing cattle 
and seed corn to cultivate it. Being strangers in 
blood, the lenders did not mind making a hard 
bargain with them. But one of the community, as 
a rule, only borrowed when he had met with some 
misfortune—had lost his cattle or his crops. It was 
considered to be taking unfair advantage of his mis- 
fortunes to exact any reward for helping him out 
of them. And there was the same feeling through- 
out the middle ages in Europe, because borrow- 
ing was then almost always simply the resource of 
the distressed. But borrowing capital for com- 
mercial purposes is a very different matter. One 
man who has ability and knowledge but no capital 
sees a chance of producing wealth in manufacture 
or agriculture, or bringing goods from abroad to sell 
at home—all actions of great utility to society. He 
borrows the capital to do so from someone else, 
paying him for the use of it, and repaying himself 
out of his profits. The modern systems of banking 
and credit enable large masses of wealth which 
would otherwise be lying idle to be used in the 
production of further wealth, for the great benefit 
of society. And they tend to enable the men 
who have the greatest ability in organising and 
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managing the production of wealth to use that 
ability by getting capital to work with. But before 
this can be seen commerce and manufacture must 
be considerably advanced, 

Even when the advantage to society of borrowing 
and lending was partly seen, it was sometimes 
attempted to fix the maximum rate of interest by 
‘usury laws.” Thusin Henry VIII's reign this rate 
was fixed ot 10 per cent.; in James I.'’s at 8 per 
cent.; in Queen Anne's at 5 per cent. In fact, how- 
ever, such laws have been found useless. A person 
may want money for a specially difficult enterprise 
(¢.g., to develop some quite new invention), which 
if it succeeds will profit society. If no one will 
lend him the money at the legal rate, he will 
probably try to get it secretly above the legal 
rate. But if the law says that the courts will 
not enforce the payment of interest above (say) 
10 per cent., this greatly increases the risk of loss 
to the lender at u higher rate; and so he will exact 
a much higher rate than if there were no legal 
limitation. 

The rate of interest in general clearly depends on 
“demand and supply.” If there is plenty of wealth 
to lend and few people who want to borrow, the 
lenders will take a low rate rather than nothing. 
If there is an active competition fur the use of 
wealth as capital, high rates will be offered. In 
practice, in England, the wealth that seeks per- 
manent investment stands rather apart from the 
iniss of wealth deposited with bankers, who, having 
constantly to repay portions of these deposits, can 
only lend (asa rule) for short periods. It ix this latter 
wealth, wating to be lent, with which “the Money 
Market” is concerned; and it is because both its 
amount and the number of people who wish to 
borrow it vary very widely at different times that 
the “ Bank rate of discount” (that is to say, the rate 
of interest on Joans for short periods) fluctuates 
greatly, and differs widely from the rate of interest 
on permanent investments. 

This latter rate has fallen almont steadily through- 
out modern times. The market or average rates 
seem to have been slightly below the rates men- 
tioned above as legal in different reigns. Early in 
this century the large loans raised by our Govern- 
ment to pay for the war with France sent it up to 
nearly 6 per cent. Since then it has gradually 
fallen, till now it is a little below 3 per cent. Of 
course, money lent for different trades will be lent 
at a different rate of interest, according to the 
supposed prospects of the trade; and some bor- 
rowers will be charged higher rates than others 
because “their credit is not so good,” that is, their 
prospect of being able to repay is less. “Extra 
compensation for extra risk,” in fact, comes in to 
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increase the amounts paid in particular cases above 
the ordinary rate. The fall we see in history is 
clearly due to the increasing supply of capital, and 
to some extent to the diminution of risk in general 
caused by the better organisation of trade. In a 
ner country intcrest is at first very high, because 
capital is scarce and there is much profitable use 
for it; and ns lenders often hesitate to invest their 
money in a distant place, they exact a high rate 
for its use. Thus while the rate in England on 
first-class security is from 3 to 4 per cent., it is (or 
was not long ngo) 7 or 8 per cent. in Kansas, and 
16 per cent. in Tacoma, U.S. Of course, any groat 
destruction of capital—by a foreign invasion, for 
instance—wonld send the rate of interest up again 
till the capital lost should be replaced. 

As interest stendily tends to decline, some writers 
have supposed that we shall eventually reach a 
“stationary state,” when capital will produce so 
little interest that there will be no inducement to 
save any more. Whether even then people would 
cease to save is doubtful, because they now save 
not merely to get interest on their capital but to 
provide means for their children, or their old age. 
Indeed, a fall in the rate of interest may even 
make peuple save more. If the average rate of 
interest on sound investments was 4 per cent. a 
inan who wanted to leave his family £400 a year 
would have to save £10,000. If it fell to 2 per 
cent. he would have to save £20,000 to leave them 
the same income. ‘The fall of interest, however, 
is checked by the opening up of new countries 
and new methods of production, which create more 
demand for capital, and by the occasional waste 
of capital in enterprises which prove unprofitable. 


(D) EARNINGS OF MANAGEMENT. 


Most English economists have assumed that the 
producer manages his own capital, and have 
lumped earnings of management and interest under 
“ Profits,” calling the former “ wages for the labour 
of superintendence.” But in modern trade the 
owner of the capital and the person who directs its 
use in production are often different people. The 
power to organise and manage a great business 
successfully is (comparatively) a rare power, and 
undor the modern system of commercial credit any 
man who scems likely to possess it can easily 
borrow enough capital to commence business. It 
is the possession of this organising ability that has 
enabled many men-—in some parts of England, 
Prof. Marshall says, more than half the employers 
of labour—-to become employers of labour them- 
selves, having begun as working men. 

This man has no recognised economic name. 
“ Manager” usually means a paid servant ; “ under- 
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taker,” used by Adam Smith, has a different mean- 
ing. Professor Walker, who first drew special, 
attention to the importance in production of this 
class of persons, suggests the French word entre- 
preneur, meaning the person who undertakes the 
risk and work of carrying on the business. 

Now, how are his receipts determined? Professor 
Walker has shown that it is in a way analogous to 
the mode of determining rent. There area certain 
number of employers in any trade whose business 
ability is just sufficient to keep them in the trade. 
They struggle on; perhaps they own capital and 
just make the interest on it ; more often they waste 
their own or other people's capital, go into bank- 
ruptcy, and start afresh to repeat the same course 
—trusting to luck to raise the profits of the trade 
generally for a time, and so give them a lift with 
the rest. Now, just as in the case of agricultural 
rent, the normal price of the goods produced in a 
trade will tend to be fixed by the cost of produc- 
tion of that portion of them which is produced 
at the greatest disadvantage; that is, which is 
produced by these ‘“no-profit employers.” The 
abler men manage better, and so could sell for 
less; but if they can get the same price as is 
given for the goods produced by the no-profit em- 
ployers, why should they not take it? The extra 
profit they make thus is due to their ability to 
produce more cheaply. It is the surplus over cost 
of production on the margin of ability, just as 
agricultural rent is the surplus over cost of produc- 
tion on the margin of cultivation. Concisely we 
may call it “rent of ability.” 

Now, the more “ no-profit employers” there are, 
the severer will be the competition in the trade, 
and the greater, consequently, will be the disad- 
vantage at which they produce. The greater, there- 
fore, will be the price of the product, and the 
greater the profits, or “rent of ability,” of the abler 
employers, 





GREEK.—XVIII. 
[Continued from p. 273.) 


THE PRESENT AND IMPERFECT ACTIVE OF 
CONTRACTED VERBS IN -ow. 


VOCABULARY. 
*Auaupde, I waste away, ‘Etiodw, I make equal 
darken. (Ieos, equal). 
’"AudAaa, carelessness, Znrdw, I seek. 
disregard. ZnAdw, I desire, strive 
"ArOpaimivos, -9, -o», after. 
human. @eios, -a, -oy, divine. 


’"Aropioh, -Hs, 7, Outflow, 
source. 


Kowervia, -as, 4, COom- 


munity, participation, 


GREEK. 


communion  (xords, Lurstenode, I make like, 
® common). compare (ety, df, and 

Acuéds, -ov, 6, hunger. Sposes, like). 

"OpOdw, I put upright, Tupade, I make blind 
restore (dp64s, straight, (ru@ads, blind). 
upright), Xearewds, hardly, with 

“Oowep, Srep, Sxep, who, difficulty. 
which. 


EXERCISE 93. 

Translate into English .— 

1. TS GAnOds xddrdos, Ewep dx Oelas novelas fxe 
thy a&woppohy, otre wovos # Amds 4 audrAad ris, obre 
& xpévos auavpor. 2. Al girl: ra mn (nrovor 
cuvefopowiy. 3. Xarexws by rais ray dyabay apetais 
cioolys robs dwalvous. 4. Zhdrov, & wal, robs doOAovs 
wal c@ppovas bySpas. 5.'H rixn wéAAous xaxes wpdr- 
tovras dpdci. 6. TIAi@os kaxwy thy dvOnpwrivy (why 


Guavpos. 7. Oi veavla rhy coplay (nAoiev. 
EXERCISE 94. 
Translate into Greek :-— 
1. Thou wastest away thy strength. 2. He 
wastes away his strength. 3. O that boys would 
seek for learning. 4. Riches blind men. 5. He 


was freeing the captives. 6. They free their 
children. 7 Thou wast freeing thy father, a 
captive. 8. He restores the bad citizens. 9. 
Disregard of life blinds the foolish. 10. They 
two blinded their friends. 


THE PRESENT AND IMPERFECT MIDDLE OR 
PASSIVE OF CONTRACTED VERBS IN -aw. 


VOCABULARY. 
*A8uvarew, I am power- Mnxavdowa: (Latin 
less. machina, our machine), 
"Axpodopa: (with gen.), I I construct, devise. 
hear, listen. ‘Twd8nua, -dros, 1d, a 


“Huepé8popos, -ov, 6, 2 sandal, a shoe. 


day-runner, a courier. Xpdoyxa: (Latin ufor, with 
Maxdptes, -a, ov, happy. dat.), I use. 
EXERCISE 95. 


Translate into English :— 

1. “Oray a8uvarfs rg wAolTY XpHoba, Tl Biapdpers 
vob wdynros; 2. Ebvous Adyos Aurny iara. 3. Time- 
pevo, wdyres HBorra: Bpéror. 4. Of bvOpwro: woAAd 
eyxererra. 6. Maxdpids doriy Sotis ovolay xal vouy 
Exer, xpyra: yap Kada@s. 6. 'O ayabds ind wdyray 
tysurer. 7. Of hyepddpomo: ovn éxpervro irobhuacw 
dy rais dders. 

EXERCISE 96. 

Translate into Greek :— 

1. Thou didst hear. 2. They were hearing. 3. 
He was hearing. 4. He hears. 65. They devise. 
G& They devised. 7. He uses. 8. You two use. 
9. They use. 10. You were using. 11. Hoewas 


using. 


to use thy substance wisely. 


12. They were using. 13. Thou art unable 


14. Happy are those 


who use their substance wisely. 


THE PRESENT 


AND IMPERFECT MIDDLE OR 


PASSIVE OF CONTRACTED VERBS IN -es, 
VOCABULARY. 


"ASixew, I act unjustly, 
I do an injury. 

Ai8douas, I am ashamed, 
I reverence. 

*Amorew, 1 believe not, 
trust not ; passire, find 
ho credit. 

"AndAuais, -ews, 4, & BUlU- 
tion, dissolution, free- 
ing, termination. 

Adopa, I need, require. 

“EAAny, -nvos, 6, a Hel- 
lene, a Greek. 

"Eros, frous, rd, & year. 

"Ioxupés, -d, -dv, strong. 


Niodw, I hate. 

“Owes, 80 that [takes a 
subj. with the principal 
tenses, and an opt. 
with the historic; also 
the future indicative 
after verbs denoting 
care }. . 

TIAqoros, -a, -ov, near; 
ol wither, the near, 
your neighbours or 
relatives. 

TloAcopx de, I besiege. 

Tpola, -as, 4, Troy. 

@oBdw, I frighten; mid. I 


Karagpovda, I look down fear. 
on, I despise; pass, ] 


am despised. 

EXERCISE 97. 

Translate into English :— 

1. Tow dyabdy &v3pa wood éraipow. 2. Thr ioxupdy 
Sei wpuow elvar Bwes of xAhoioy aidervra: wadAcy 4 
poBwrra. 3. 'Awlrrotyra: of AdAoi, why ddAnOetwois. 
4. Of Mlépoa: bwd rev ‘EAAfvey duicvivro wal nare- 
ppovorvro. 5. 'O pnBdv aBinwy ov8erds Seiras rduev. 
i. Tpola 8éxa Irn bwd rev 'EAAhvar dwodwpneire. 
7. MnBels pofelr Ge Odvarov, améAuciy maxéy. 

N.B.—Adua rn, for ten years. Duration of time 
in Greek, as in Latin, is put in the accusative, 


EXERCISE 98. 

Translate into Greek .— 

1. Despise not each other. 2. They find no 
credit. 3. Thou despisest the bad. 4. He was 
despised (while) despising. 6. He does wrong. 
6 Those who do wrong are wronged themselves. 
7. They fear death, the end of evils. 8. The 
citizens fear lest the city may be besieged. 9. 
They speak the truth. 


THE PRESENT AND IMPERFECT MIDDLE OR 
PASSIVE OF CONTRACTED VERBS IN -ow. 


VOCABULARY. 
"AA, -%8, 9, power, "Evarridope (Latin ad- 
strength. versor), 1 oppose, with- 
Tavpéw, I make proud; stand. 
mid, 1 am procd. Zupusde, I punish ((ypia, 
AndAdew, I make clear, I punishment). 
manifest. Apt, capuds, 4, flesh. 
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Xeipéopas(xelp, the hand), 
I handle, compel, sub- 
due, 


Mdre — wyre, Nor — nor, 
neither — nor. 
Tarewvéw, I humble, 
humiliate. 
EXERCISE 99. 

Translate into English :— 

1, AovAodpeOa TH capnl xal rois wdbeow. 2. Tors 
piv olrous dAcvOepapuer, robs 88 éxpois xeipmpeda. 
3. Mh yaupod cola, wht’ drAKnfi, ufre wAotre. 4. ‘O 
Gwepoparv raweivoiro, 5. Ol rots dyafois dvavriobpevor 
Bkiol elas (nusodcOa. 6. Ol orpari@ra: bwd tev Bap- 
Bdpewy dovrctyro. 7. TMdvres xanol (nusoivro. 


EXERCISE 100. 

Translate into Greek :— 

1. Bad men are enslaved to the flesh. 2. You 
free your enemies ; they do not free their friends. 
8. He is proud of (dat.) his substance. 4. The bad 
oppose the good, but the good are happy. 56. They 
were being punished. 6. They are (being) punished. 
7, We were punished, §&. You wore punished. 9 
May he who is proud of his wealth be speedily 
humbled. 


CONTRACTED VERBS WHICH, CONTRARY TO THE 
RULK, RETAIN THE SHORT VOWEL 


As in some uncontracted pure verbs, so in some 
contracted pure verbs, the short characteristic vowel 
of the root remains in the derived tenses. Most of 
these irregular verbs tuke o« in the perfect middle 
or passive and in the first aorist passive, as well as 
in the tenses thence formed. Tins fact is indicated 
by the form “pass. with o.” They are the follow- 


ing :— 
(1) -ae. 
Peada, J laugh, fut. yerdcouai, aor. dyéAdoa; pass. 
with o 


’EAdw (commonly éAaivw), J drive, fut. eardow 
(Attio Ae), aor. fAdoa. 

@Adw, I squeeze, fut. dAdow, etc. ; pass. with o. 

KAdw, J break, fut. «rdw, eto. ; pass. with a, 

Xaadw, J relax, unbdind, fut. wankew, etc. ; pass. 
with o. 

Saude (commonly 8aud(w), J tame (Lat. domo), 
aor. dudca. 

Tlepdw, I oarry over, fut. wepdow, aor. éxdpica; 
but wepdw, I go over (intrans.), fut. repdow, 
aor, dwepaca. 

Ande, J draw asunder (spasm), fut. erdow, eto. ; 
pass. with ¢. 

Axdew, I loosen, open, fut. cxdow, etc. 

(2) ew. 
Alddoumu, I reverence, fut. aiddcopa:, aor. a3¢e6ny, 


perf. #eena. 
*Andouai, J heal, fut. dxdooua:, aor. mid. dxecduny, 
perf. qrecpas. 
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"AAdw, J grind, fut. drdow (seldom 4A38), perf. a 
or pass. 4AffAecpuas. 

’"Apnéw, I suffice, fut. apxéow, etc.; pass. with «. 

"Eudw, J vomit, fut. dudaw, etc., perf. act. dubpera, 
perf. mid. or pass. duhueouas. 

Zéew, I seethe, boil (intrans.) ; pass with o. 

Edw, I scrape; pass. with o. 

Teréw, J end, fut. reAd; pass. with o. 

Tpéw, I tremble, fut. tpéow, etc. Verbal adj- 
Tpe-o-rds. 

Xéw, J pour, 1 aor. &xea, perf. néxixna, perf. pass. 
xéxipas, aor. éxbOny. 

(3) -ew. 

’Apdw, I plough, fut. apdow, aor. Hpoewa, perf. mid. 
OF Pass. dphpoua, BOT. PASS. HpdOny. 

The following in some tenses have the long vowel, 

in others the short one :— 

"Emaivew, I praise, fut. éraveooua, aor. éxjveca, 
perf. édayfvexa, aor. pass. érpvdénv, but perf. 
mid. or pass éxjynua. 

Alpéw, J take, aor. pass. ypéény ; otherwise n, as 
aiphow, tpnka, fipnua 

béw, I bind, thaw, tdnoa, eSnoduny, but 3é8exa, 
SeSena, €3d0nv; fut pass seOhooua, for which 
the third future, de34o0uar, is commonly used. 

Kadéw, J call, fut. cade, aor. éxdaeoa, but perf. 
KéexAnka, etc. 

Nobew, J long for, ro0haw, robhaouat, trobnoca and 
éndOeca, wexdOnka, wexdOnua:, erobdaOny. 

Novéw (Lat labore), J labour, work, rovhow; but 
wovéow, I shall be in pain; wewdyvynna in both 
meanings ; mid. woveta@a:, to be fatigued, fut. 
novhoouat, etc. 


MODELS —ACTIVE. 


Tense Charucteristic a. Characteristic e Characteristic o. 
Pres. Zx(dw)@, I Ted(é-w)e, J end.’Ap(d-w)o, F 
draw apart. plnigh. 

Impf. fowr(a-ov)wy. eréd(e-ov)ouy.  Hp(o-oy)ouy. 

Fut. owdow. TEAS. dpdow. 

Aor. towaca. éréAeca. fipora. 

Perf, fowdaa. TET EAEKA, dp-hpora. 

Plup. édowden. erereddn. dp-npdaxy. 
MIDDLE. 

Pres. ow(d-o)&pa:r. Ter(é-o)oi-uar. adp(d-0)od-pas. 

Impf. dow(d-o)}d-nny. éred(¢-0)od-uny. hp(d-0)ob-psr. 

Fut. omdcopa. TeAoupa. apdcouas. 

Aor. dowa-od-yny. dreAeoauny. hpooduny. 

Perf. fowa-o-pas. TerTéAeo ual. ép-hpomas. 

Plup. é¢owd-o-uyny. drereddouny.  dp-npduny. 
PABBIVE. 

Aor. dowde@yy. ererdaOnr. dpdény. 

Fut. cwrac@hooum. redcoOhzouat.  dpoPheopa:. 


Verbal adjectives: awarrdos. reAcordos. dpordes. 
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The further flexions of Yewracyum, ¢eedepyp, 
eTerdAcepa, drereddouny, are like xexdAevopar, éxe- 
«eXetopuyr, already spoken of. 

The following contracted verbs take ¢ in the 
passive, though they lengthen the characteristic 
vowel in the tenses: namely— 

Néw, J spin, veyvnopa: and véynuas, but erhOny. 

Néw, I heap up, rdvnopas and véyypau, also dvhebny. 

Made, JT sail, wrAevcoua:, trAevoa, wéwAeuxa, wé- 

WAsvopas, dwAevobny. 

pd, only in compounds, as éxppdw, I carry out, 

expphow. 

Xd, I accumulate, xwou. 

Xpéw, I gire an oracular response, éypnoduny. 

Xpdoua, J use, has in the perfect middle «éxypqua, 

I hare used, but in the aorist passive dxphadny, 
I was used. 

On the contrary, ¢Adw, aivéw, alpéw, 3¢w, and dpdw 
do not take the oa, though the characteristic vowel, 
in the perfect middle or passive and in the aorist 
passive, remains short. 
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“Adahuwy, -oy (gen. -ovos), 
inexperienced, unskil- 
ful. 

*Axdoua:, I heal. 
"AkoAovédw (with dat ), I 
follow, come after. 
"AveAevOepla, -as, 7» (a 
privative and édAev@epos, 
free, generous; Latin 
generogus), illiberality 


(Latin 2lliberalitas), 
penuriousness, sordid 
spirit. 


"Edw, I allow, permit. 

“EAxos, -ovs, Td, a wound 
(Lat. wleus, Eng. ulcer). 

*larpés, -ov, 6, a physi- 
cian, 

Kalpios, -a, -ov, Sseason- 
able. 


Kooyueéw, I adorn. 

Krdoua, I gain, acquire ; 
xéxrnpot, 1 possess 

Aéyios, -a, -ov, eloquent 
[Mloquent is from 
laquor, I speak, as 
Adytos 18 from Adyos } 

Maxeddy, -dvos, 6, A 
Macedonian. 

Mydéwore, never [with 
the imper. and the 
subj. aor. used im- 
peratively]. 

OB’urcers, -ews, 4d, Ulysses 

Nenxpdés -d, -d¥, poor. 

XiwwnAads, -7, -ov, silent. 

ZopdaAdw, I trip up, I make 
totter. 

‘Tydw, I elevate. 

Xnpéw, I bereave. 


EXERCISE 101. 
Translate into English — 
1. Ol wepl Accorl3ay rpiaxdcio yervalus paxdpevor 


dredXedraway. 2. ModAots xaxes xpdrrovras &p0wce 
wtixn. 3. AgdarAc dxelvous obs by ibdon rixn. 4. 
“Pdbia wdvra @eg TerAdca:. 5. Mndéwore xplyeyv a3ah- 
povas Ev8pas ddons. 6. ‘O roinrhs toy AcyiuraToy 
O8vocia cuownAdtaroy werolnxey. 7. Oi &yabol Krdpes 
warpiéa xeopheovowy. 8. MloAAo) xexrapéves FOAA ob 
xpiorra: 8 dvercvOepiary. 9. Ol nuepdbpopo: ob x parro 
dwebhpacw dy trois SBas. 10. Of larpol ra fang dxd- 
wevras. 11. ‘H yAdrra oryhy xaplay KexTnmern xal 
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vipers: nal vey rluqy odpes. 12. Odsels Fraiver Qdevets 
derhoaro. 


Note.—Oi wept AcwviBay, lit. those around Leenidas 
(i.¢., Leonidas and his warriors). 


EXERcIse 102. 

Translate into Greek :— 

1. The good love and honour the good. , 2. Noble 
youths will follow virtue. 3. Alexander, the King 
of the Macedonians, conquered Darius, the king of 
the Persians. 4. The citizens ncoounted the general ' 
worthy of great honour. 5. The war has bereaved 
the city of many citisens. 6. The enemy were 
conquered. 7. The physicians healed the wound. 
8. No one will gain praise by enjoyments. 9 All 
things have been well ended. 


KEY TO EXERCISES. 


Ex, 89.—1. Appearances often decetve the inind. 3% Let set 
gain conquer thee. 8 I love virtues. 4. Often even a wicked 
Inan conquers a good man 6 Good men love virtue. 6, Maay 
men die in the flower of thelr age. 7. Hither be allent, or apeak 
better things. 8 It ja necessary for all men to die. The 
inind sees and the mind hears 10, Let us rush bravely aguinst 
the enemy, soldiers, 11, Many eat before they are hungry, and 
drink before they are thirsty 12, Fortune js noally to the idle 
(those who do nothing), 18. Pericles was thundering and light- 
ning, and putting Greece into confusion. 14, Would that all 
children would love their parents 

Ex. 00,— 1. ‘Efawarqs. 2. ‘Efawarg. 8. ‘EGqwdra, 4. 
‘Efanararoy. 5 ‘Efanarwo:. 6 ‘F.viawy. 7, "Enrmyer. &€, 
‘O orparyyos vixg warras TOVE woAeulous. 9. Then, 10, Aspee- 
wey, V1. Heuvwor. 12. Or ouppayo: werwer 13. 'Agvpanrg. 
14 Bporrqg 15, Thy wédcy ovvenvixas 16 Oi dyaboi waibes robs 
yoreat dyawwor. 17 ‘'O wait ray wirepa dyawe. 19, 30 wdover 
ayawes 19 'Excivos o@ bpwcn. 

Ex. 91.—1. A wicked man {is unfortunate, even though he 
prosper, 2. The best life is if you are master of your mind. 
8. It is more becoming to be silent than to speak. 4. Think 
that God sees whatever you do, 6. A friend labouring with a 
friend labours for himself. 6. Let not mortal men think above 
the gods. 7. Let not him who ta especially prosperous be 
haughty 8 One who is in inisfortun- should never despair, 
but expect better things. 9. God assists him who labours, 
10. Practise justice in word and deed. 

Ex 92-1. Avorvxei. 2 Kbrvyovew. 8. Rordxeur GAN 
ova eidaindvour 4. Averuxeig 5. Kpdras rot Oupod. 6. Olam 
GiAors cupwovovar 7. My Oswrds dvOpeowes iwip Geos Gpevelres. 
6, "A@vporecy orev xanwe wpérrwa.. 0, 'Abvpeire. 10, ‘HO¥pes 
11 ‘O wats 7d capa Qpddas. 12, Tove rey Cremsoevyny dencbrras 
dwarves 6 TOPS. 





APPLIED MECHANICS.—XITIL 
(Continued from p. 282.) 

STRENGTH OF MATERIALS—TERMBS “STRESS” AXD 
“STRAIN DEFINED—SIMPLE TENSILE AND 
COMPRESSIVE STRESSES — HOOKES LAW— 
ELEMENTARY RULES—EXAMPLES. 

“STRENGTH of materials” is the name given to the 

subject which deals with those questions involving 

the proper size and shape to be given to various 
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parts of structures, the material of which those 
parts are composed, and loads to which they are 
subjected, being known. ‘The relations between 
load and deformation, or change of shape, form the 
central facts or laws of this part of applied mechanics ; 
indeed, we are here concerned chiefly with the laws 
of “stress” and “strain” of various kinds. 

“Stress” is the mutual action believed to take 
place between two bodies in contact, or between 
the particles of a body subjected to load. For 
instance, if we suspend a heavy weight from a piece 
of wire fastened to the ceiling, it is evident that 
across any imaginary interface or cross-section the 
particles must act in such a way as to balance the 
pull of the load. This action we may image to 
ourselves as a mutual pull between the particles on 
the two sides of the section. Stress is generally 
mensured in terms of applied force, and expressed 
as the force per unit area of cross-section, in such a 
case as that of a piece of material subjected to pull. 
The stress in this case ia tensile stress. 

A short pillar supporting a load is subjected to 
stress of a similar kind if the load acts perfectly 
in the axis of the pillar; the particles in this case, 
however, may be supposed to push instead of pull. 
This is termed compressive stress. 

A third kind of stress is that due to a tangential 
force. The particles in this case are subjected to 
n mutual sliding action ; this is called shear stress, 
and the resulting action is termed shearing. A 
plate of iron whilst being shorn in the shearing- 
machine is subjected to this stress. The only other 
stress to which we shall refer is that experienced by 
a body which is subjected to a uniform pressure, of 
the nature of fluid pressure, all over its surface. A 
small block of material immersed in the water in an 
hydraulic press has this kind of stress. It may be 
called Aydrustatic, or volumetric, stress. 

Each of the stresses here referred to is, in an 
elastic solid—meaning thereby a solid which, when 
subjected to stress within certain limits, returns 
again to its original shape when the stress is with- 
drawn—accompanied by a certain change of shape 
or volume. This change of shape, or deformation, 
is termed strain. ‘Tensile stress is accompanied by 
tensile strain, and the body inoreases in length in 
the direction of the stress. Compressive stress 
involves compressive strain, or shortening. Shear 
stress involves shear strain, or distortion of a 
peouliar kind, which may be illustrated in a way to 
which we shall presently refer; and hydrostatic 
stress is accompanied by change of volume, or 
corresponding volumetric strain. Remember, then, 
that stress has reference to load, and strain to de- 
JSormation. It is very important to observe these 
distinctions, as the terms are somewhat loosely 
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used by many practical engineers. Stresses are 
usually expressed in pounds of force per tquare inch 
of section, strain being a mere ratio. 

The methods of estimating the strain in the 
various cases will now be explained. For instance, 
in the wire referred to as being subjected to tenaile 
stress and strain, the strain is measured by the rativ 
of the inerease of length to the original length of the 
specimen, or it is the fractional elongation of that 
portion of the specimen considered. 

Compressive strain is measured in a similar was, 
substituting decrease for increase of length. 

The way in which shear strain is measured will 
be best understood by reference to Fig. 75, in which 
n small prism of stuff is acted on 
by forces as shown, the result be- 
ing the production of shear strain, 
which is measured by the little 
angle (in radians) between the 
old position x y’ of one side and 
its new position XY. Since this 
angle is very small for ordinary 
forces and materials, its magnitude may be taken fs 


( 


eal ; and if we call the side x z the fired side of the 


prism, the ratio which measures the shear strain is 
the amount of motion of a particle in a direction 
parallel to the fixed side, divided by its distanes 
Jrom that side. This is, ns before, a mere ratio, and 
we may adopt any units we please for its measure- 
ment if the same units are employed for both terms 
of the ratio. 

Volumetric strain has reference to change of 
bulk; and if produced by increase of hydrostatic 
pressure, it is measured by the ratio of the 
diminution of volume to the original ralume, \f 
the pressure diminishes, substitute increase for 
diminution in volume. 

HOOKE'S LAW. 

Hooke, about the year 1676, first enunciated his 
celebrated law, deduced from certain experimental 
observations—the law being that, within the limits 
of stress for which the material is perfectly elastic, 

Stress is proportional to Strain. 

If we apply Hooke's law to each of the kinds of 
stress and strain we have been dealing with, it tells 
us that in each case 

Stress = strain multiplied by a certain coefficient or 
nultiplier. 

For tensile or compressive stress and strain, the 
rule becomes— 





Streas = E x strain, 
where E is a coefficient or modulus, generally called 
“ Young's modulus of elasticity.” It is different for 
different materials, but the same for tension and 
compression in most materials. 
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For shear stress and strain the law is— 
* Streas = N x strain, 


where N is the “ modulus of rigidity,” or modulus 
of torsional] elasticity of the stuff. 

For the remaining kind of stress and strain 
referred to the law is— 


Btreas = K x strain, 


where K is the ‘‘modalus of cubic compreasi- 
bility.” 

All these moduli are generally expressed in th. 
per square inch; in other words, the modulus is 
really that stress which would produce unit strain 
if the stuff remained elastic. For instance, in the 
case of a tie-rod the modulus £ is that tensile stress 
which would make the elongation equal to the 
original length if we can imagine any material as 
being elastic for such a high stress. Of the three 
moduli, that of most importance in engineering 
calculations is Young's modulus. The following 
table gives average values of the moduli for a few 
materials :— 

MODULI OF ELASTICITY 





N og 


Material. | E | | 
Iron, cast : | 17,000,000 | 6,300,000 | 14,000,000 
(/ 27,000,000 | 
» Wrought - to 10,600,000 | 20,000,000 
! 2°, 000,000 a | 
Stecl, mild . | 90,000,000 | 11,000,000, em 
» tempered . | 30,000,000 14,000,000 26,000,000 
Brass. ; . , 12000,000 | $,3(K) 000 -- 
Copper... | 15,000,000 4,600,000 | 24,000,000 
Phosphor bronze . | 13,500,000 { 5,400,000 | — 
Alumimum brouze ; 14,800,000. | a =n 
Gun metal. . 23,500,000 | ~ | = 
Wood, yellow pine 1,400,000 90,000 | _ 
» pitch pine | 2,000,000 as ; a 
ak 5. | 800,000 | 82,000 | 
Water. «| — _ { 800,090 


ULTIMATE AND PROOF STRESSES. 


The ultimate stress, or strength, of any material 
is the intensity of stress, of any given kind, required 
to produce fracture. It is estimated as if the section 
of the material remained of the same size up to the 
breaking, which is not the case, as the section, in 
the case of tensile stress, for instance, usually 
diminishes before fracture takes place. 

The proof stress, or elastic strength, of any 
material is the greatest stress the material will 
bear repeatedly without taking a “ permanent set,” 
or without permanently changing in shape. 

The working stress is that stress which is con- 
sidered permissible in practice, and is usually found 
by dividing the ultimate or breakimg stress by a 
number called the factor of safety. It appears. 
however, that the practice of French engineers of 
allowing as working stress a certain fraction pf the 
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elastic stress, is more consistent with theory. The 
factor of safety in both cases must be determined 
by experience. 

Our knowledge of the ultimate and proof stresses 
of various materials, and of their behaviour under 
load, is mainly due to experiments which have 
been carried out by the aid of testing-machines 
designed for the particular purpose. Our space 
does not admit of a very detailed description of any 
of these, or of the various methods of applying and 
measuring the loads or atreases and the correspond- 
ing strains. The form of testing-machine for auch 
materials as iron and steel most in favour in this 
country acts somewhat on the principle of the 
machine which will now be described. In Fig. 764 
single-lever testing-machine of the type most used 
for testing iron and steel in Jarge ironworks, and 
also in the laboratories of ongineering and technical 
colleges, is shown, The student will have no difficulty 
in understanding the action of the machine. The 
specimen ais connected by proper gripping arrange- 
ments gg at one end to the short arm of a strong 
lever L, the fulcrnm of which is nearly over the 
centre of the strong central support, and at the 
other to a powerful cross-head connected with the 
raw of an hydraulic press, the pump of which is 
worked by a belt through spur-gearing and a pair 
of screws, which arrangement steadily presses the 
water without pulsation out of the pump-barrel 
into the straining cylinder. The moment of the 
pull in the specimen is balanced by the moment 
of the movable weight w, which 34 rolled along the 
lever by a screw and worm-wheel (not shown), the 
screw being worked by the spur-wheels m2 driven 
through the bevel-whecls 8, either by stenm power 
frum the pulley Pp or by the hand-wheel m. The 

lever L is continued in the direction of m, and 
the movable weight starts at its zero position from 
point on this end of the lever, at which it balances 
the excess weight of the longer cnd of the lever, 
an upright standard Rk being provided to prevent 
ton grent a descent of that end of the lever when 
the specimen breaks. The machine is here shown 
arranged for tensile tests, as its action is then 
more casily understood, but it can also be arranged 
for compressive and bending tests. 

This machine has been supplied by the makers, 
Messrs. Joshua Buckton and Co., of Leeds, to many 
large ironworks and engineering college Inborntories : 
among others, to the Central Institution of the City 
and Guilds of London Institute; in that case, a 
100-ton machine—i.¢.,a machine capable of applying 
a pull equal to the weight of 100 tons to the specimen. 
The various methods of measuring the strains corre- 
sponding to different applied loads we need not here 
enter into; that adopted by Professor Unwin in 
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connection with the 100-ton machine just referred 
to is a semi-automatic recording method.* 


STRESS-STRAIN DIAGRAMB. 


The curve connecting stress and strain is found 
by experiment to be a fairly straight line for loads 


. ee 
roma 


tC aly 





not exceeding the elastic limit, especially in the 
case of such materials as wrought-iron and steel. 
Such a curve as that shown in Fig. 77 would be 
obtained in testing these materials, especially if 
voe curve be automatically drawn by a suitable 
autographic recording-apparatus. 

lt will be seen that up to a point A the line is 
almost exactly straight, showing agreement with 
Hooke's law. Between A and B there is a slight 
curvature, and at B there is (especially for ham- 
mered or rolled specimens) a peculiar deflection in 
the curve; this has been called the “yield point,” 
and is probably the record of a physical condition due 
to the hammering or rolling to which the specimen 
has been subjected. The maximum load is reached 
at © (which has been called the “ plastic limit” 
by Professor Unwin), the specimen, if in tension, 
drawing out locally from B to c, and breaking at D. 
Diagrams like this have done a great deal to enlighten 
us as to the behaviour of materials under stress. 


* For further description of this method and valuable in- 
formation on the subject, ase “The Testing of Matorials of 
Construction,” by Prof. Unwin, F.R.8. 
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With the “fatigue ” of materials we have not space, 
to deal, nor with such facts as the raising of tlie 
elastic limit by the application of a load slightly 
exceeding the old limit, nor the influence on the 
shape of the curve, of the time-rate of application 
of the load. In regard to the “ fatigue ” of metals, 


Hic 


“i ! i 
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it has been shown by Sir W. Thomson that a wire 
supporting a weight, when kept vibrating with a 





aS 


Hf 


Fig. 77. 


circular reciprocating motion, showed increased 
sluggishness, due probably to increased internal 
viscosity, as time went on; but that, if allowed to 
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, rest, its original elasticity was regained. Materials 
‘like iron and steel only stand a comparatively small 
stress if that streas alfernates, say, from tension to 
compression. 

By means of testing-machines of the types 
referred to, values of the ultimate and proof 
stresses of various useful materials have been 
obtained. The following table gives average values 
for some of the materials most 1n use in engineering 
construction. These values have been selected from 
various authorities; for the most part from Professor 
Ewing’s article on “ The Strength of Materials,” in 
the Encyclopedia Britannica 


ULTIMATE STRESSES (Pounds per square inch) 


Com- 





{ 
Material | Tensile preasive Shearing 
bie oe Pee ae 
Cast iron ; 15 000 94,000 24,000 
Wrought fron plates) 54.000 ) 
along the fibre " a) { } 45,000 
Wrought tron plates} 50,000 | 44,800 | } to 
across the fil re ) : j 60,000 
Wrought iron bars | 56,000 Gi 
4 Wite 78,000 —_ — 
Steel plates, mild 67,000 ~ About 50,000 
Axle and rail stee! 8v OOD a »-: 60,000 
Finest. chrome and { ee ) = _ 
tungsten steels ( 180,000 J 
Kteel piano wue , 800 000 — —_ 
t ) ~ 
Copper, cast 2b AW 78 000 ADBuE ARHIS 
‘1 rolled | 3», 000 — tensi) 
> Owire 62,000 | s Bare’ 
Brass Qu 00 11 200 _ 
» win 0,000 _ ~ 
Phosphor bronze 400) = ~~ 
74 000 | ) 
+a << Wire to | — _ 
( 150,000) 
Manganese bronze 07,000 | a 
Timber | 
( 8,850 
Yellow pine . to t 5500 — 
t 500 
Pitch pine 9 000 — — 
(7000 |) 
Oak { to i 9,000 2,500 





PRACTICAL ILLUSTRATIONS AND EXAMPLES 


The student can very easilv arrange a simple 
apparatus whereby the connection between tensile 
stress and strain may be illustrated Let him 
fasten one end of a piece of wire to a beam or other 
suitable support, and load the wire at the other end 
with a regularly increasing series of weights, ob- 
serving the I :ngthening of the wire corresponding to 
each load by means of vermers Fig 78 shows a 
suitable arrangement It will be found that when 
the several values of load and the corresponding 
elongations are plotted on squared paper, a curve 
is obtained which 13 fairly straight for some 
distance from the origin, showing that within 
certain limits lengthening is proportional te load, 
which is really Hooke’s law. The elongation should 
be measured by two verniers, fastened resp&ctively 
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at some distance from the ends of the wire, the 
length of wire between the verniera only being con- 
sidered ; the difference of the motions of the two 
verniers divided by this length will then be the 
strain. 

The problem of designing a piece of any structure 
so as to resist compression is not so simple as if the 





Fig 78. 


stress were tensile In the case of a tie, the ; 

of cross-section 1s the all-important consideration, 
its shape not being of much importance. In the 
case of a strut, not only must the section be of 
sufficient area, it must also be of a suitable shape 
to prevent deflection or bending. The question 
occurs to one here why should a strut bend laterally 7 
Well, if the strut were perfect and perfectly loaded 
it would not deflect till just on the point of breaking, 
when it would suddenly bend and break. 

But struts in practice are never perfect, either in 
homogeneity or in axiality of load, and hence we 
have a gradually increasing deflection as the load 
is increased. 

If a tie is originally a little bent the load tends 
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to straighten it; whercas if a strut has an initial 
deflection, the load inercases this defect; in other 
words, a tie is in stable and a strut in unstable 
equilibrium, It is only when a strut is short in 
compnrison to its lateral dimensions that its strength 
may with any degree of accuracy be calculated by 
the rules for simple compressive stress. 

In the case of shear stress and strain, a rough 
illustration of what takes place may be arranged (as 
shown in Fig. 79) by fastening a prism of some 
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Tig. 79, 


yielding material like india-rubber to a table, and 
acting on one of its faces by a tangential force. 
In the figure, a rectangular block of india-rubber 
GFZH is fastened to a table, and a board AB is 
attached to one edge with strong cement; the board 
being pulled by a horizontal force, approximate 
shear strain being produced if the length F @ of 
the prisin is great in comparison with its depth @ 1. 
The shear stress is estimated by dividing the total 
horizontal force (in this case the suspended weight) 
by the area of the india-rubber in square inches at 
the place where it touches the board. The shear 
strain is the corresponding motion y y’ divided by 
the distance y’ x, both in the same units. 

If corresponding values of shear stress and shear 
strain be plotted on squared paper, a fairly straight 
line is obtained, showing that up to a certain load 
Hooke's law is true. Part of the motion, however, 
ia due to bending, and the experiment cannot be 
considered as more than a rough illustration of 
what really tnkes place in a material subjected to 
shearing forces. 

No simple illustration of the laws of cubic com- 
pressibility can be arranged. With the piezometer 
(an apparatus described in most books on natural 
philosophy) experiments of this nature may be 
carried out. The practical bearing of the laws of 
stress and strain, which have been very briefly 
introduced to the reader's notice, will be shown in 
the following examples. 
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NUMEBICAL EXAMPLES. 


( 

1. A wrought-iron bar used as a tie-rod has té 
withstand a pull of 20 tons; find the proper area of 
its cross-section from the limits of stress given in 
the table on p. 345, and using 5 as a factor of 
safety. : 
Referring to the table, the ultimate stress for 
wrought-iron bars is 56000 lb. per square inch ; 


or 11200 Ib. per 





hence, the safe stress is F 


square inch. 
Total load 
‘Area of section ~ stress = 11200, 
« € 9) 
Or, AOE eaten required. 





11200 
Hence the required area is 4 square inches. 
2. If the tie-rod in the previous example 
is of circular section, find its diameter. 
The area of a circle d inches in diameter 
is ‘7854 x d? square inches; in this case, 


therefore, 
4 = ‘78542, 


4 — + = OF, 
Or, J wary = d, whence d = 2°256 inches. 


Note —The following is a convenient rule 
for finding the diameter of a circle of which 
the areca is given ‘— 
d= Vs Va =1h VA marly, 
where A is the area, 

3. A weight of 60 1b. is suspended by a wrought- 
iron wire; tind the diameter of the thinnest wire 
which can be used with safety, the factor of safety 
being asin Example 1. Stress as per table. 

Answer, @ = ‘06 inch. 

4. Find the amount the last wire will elongate 
when loaded, its length being 20 fect and E= 
29000000. 

The stress is 15600 1b. per square inch. 


Stress = E x strain, 
Or 15600 = 20000000 x strain, 
Whence strain = oe 
Now strain is the fraction of its length by which 
the wire gets longer; in other words, every foot 
elongates -0005379 of a foot, or 20 feet elongate 
(0005379 x 20 of a foot, 

Or 0005879 x 240 of one inch = *129 inch, the elongation 

required, 

5. Find the elongation of a steel bar 2 inches 
square and 40 feet long, when subjected to a pull 
of 40 tons. E == 30000000. Answer, ‘358 inch. 

G. The diameter of the piston of a steam-engine 
is 12 inches, the diameter of its rod (which is of 
steel) 19 inches; if the space in the cylinder round 
the pieton-rod is put in communication with a boiler 


= *0005379. 
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containing steam at a pressure of 80 Ib. per square 
*ipch, find the lengthening of the piston-rod just 
before motion occurs. The length of the piston-rod 
is 5 feet. Answer, 00736 inch. 

7. Find the safe load on a circular iron rivet 
1 inch in diameter, it being in “ single shear ”"— 
1.¢., 80 fixed as to be likely to shear at one section 
only. The ultimate shear stress may be taken nas 
22 tons per square inch, and the factor of safety 5, 
used as before. Answer, 7740°8 lb. 

8. A pine beam 3 inches 
broad and 11 inches deep pro- 
jects 1 foot from a wal), into 
which it is firmly built, and 
bears a load of 2 tons at its 
outer end; find the deflection 
of that end, due to sheuring. 
N = 90000. 

Referring to Fig. 80, we may 
consider the load of 2 tons 
as acting uniformly over the end of the beam, 
which is 1] x 3 == 33 square inchesin area. Hence 

2 «x 2240 P 
shear stress —= —— ot 136 Ib. per square inch 
nearly. But shear stress == N x shear strain. 





Let z inches be the deflection required, then i = 


the shear strain ; 
186 = N x ON = as 

from which 2 == ‘018 inch, the deflection required 

9. The two halves of a flange coupling, which 
has to transmit 60 horse-power at 100 revolutions 
per minute, are fastened together by four wrought- 
iron bolts, the centre of each bolt being 6 inches 
from the centre of the shaft. Taking the same 
stress and factor as in Example 7, find the smallest 
sectional area which will be sufficient for each bolt, 
supposing the coupling to have only to transmit the 
power steadily, and not to be subjected to shocks. 

Let @ square inches = the required aren. Then 
@ X 9856 is the greatest force cach bolt will bear ; 
and a x 9856 x =a x 4928 is the moment of 
this force about the centre of the shaft in pound. 
feet, and four times this is the total: torque or 
turning moment. 


Bnt torque x 2e x No. of revolutions per minute + 88000 
=x horse-power. 
Hence, 
ax 49% x @x 2 x B'1416 x 100 
~~ 88000” 


from which a = °16 of a square inch nearly. 

10. Find the new volume which 1 cubic foot of 
water assumes after it has been subjected to a 
pressure of 3 tons per square inch in an hydraulic 
press. K== 300000. Answer, ‘9776 cubic fogt. 


= 60; 
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ITALIAN.—XII. 
[Continued Jrom p. 267.) 


TRREGULAR VERBS OF THE SECOND CONJUGATION. 

Verbs ending in -cre are of two sorts. The first 
have their present indefinite long, such as dére, 
cadére, etc.; the second short, such as assérbere, 
condecere, etc. 


1. IRREGULAR VERBS ENDING IN -ére LONG. 
The irregular verb potére, to be able, is thus con- 
jugated :— 


Inprr. Simple Tenses. Pres. Potére, (vo be able,—~ Prea, Gerund. 
Potéendo, beang able. ~Paat Part. Potito, been able,~——Cam- 
pound Tenaes,— Past, Avére potato, t have been able.— nat 
Gerund, Avéndo potuto, Aarusg been able, 

Inp. Pree Posso; puot; puo, pudte or pote.  Poassldmo; 
potete; poasono or panna Imp, Botéva or potéas potévi: 
potéye or potea, Potevdino; potevate; potévanu or potéano, 
—Ind. Pret. Potéel, ypotesti; pote. Potémmo ; potéste; 
potérono, potéttero, potera er poter.— Ful, Potro, potndl, 
yotra ; potremo, potrete, potranna.- Cond, Presa, Potréd or 
potria; potrestl; potrebbe or potna.,  Potrémmo; potréste ; 
potrébberv, potriano or potrieng, 

(No Imperative ) 

Sup, Pres, Che poana, che possa, che pasa; cho possidimno, 
che possiate, che porsano -~/inp. Che potéasl, che potésal, cle 
potesse 5 che potésaimo, che poteste, che poteasero, 

The irregular verb eapére, to know, is thus con- 
jugated :- - 

Inner. Semple Tenaes. ~ D'res, Rapere, to know,—Prea. Gerund, 
bapendo, Anoweng Past Part, Sapito, known,——~Compound 
Tenses — Past. Avére sapute, to have known —Pust Gerand, 
Avéndo saputo, haring hnoen, 

Inv. Pres, Bo, ani, sa or sape; aappliamo, sapdéte, sdnno,— 
Imp. Sapésa or sapéa, sapévi, sapeva o7 sapée ; sapevaing, 
kapevate, sapévane of sapeano,—Jud. Pret, Séppl, sapeati, 
Beppe, MUpeMmo, Baptiste, Meppero eat. Baprd, sapral, sapere ; 
sapremo, saprete, sapranno,—Cand J'ren, Baprél cr sapria; 
saprestl; saprébbe or saprin, = Baprémony; sapréste ; saprib- 
hero, sapriano, or saprieno, 

Iur. BApyi, sAppia;, sapplamo, sapplate, sapplann. 

Sup. Presa. Che séppia, che sappla, che adppia; che eap- 
yuamo, che sappidte, che adppiany.—-Jmp. Che aapdésal, cho 
mapéssi, che sapésne; che sapésaiino, che sapéste, che 
Ra peasero. 

After this example conjugate the following 


irregular verbs :— 

Asasapére, to let one know. Risapére, to know again. 

Antinapére, lu foresee. Strasapére, to be too Lnowilng. 

The irregular verb sedére, to sit duwn, is thus 
conjugated :— 

IxpeF. Simple Tenses. — Presa. Beidere, to sit down — Pres. 
Gerund, Sedéndo or seggéendy, sitting down,—Past Part. Bedite, 
ont down.——Compound Tenses.—Past. Avére sedito, fo hare 
aat down.—Past Gerund, Avéndo sedito, having ent down, 

Inp, Pres. Siédo or aségyn, alédi, siéde; sedidmo or seg- 
gismo, aedéte, aiédono or s¢ggono.—Jmp. Bedéva or sedén ; 
sedevi ; wecléva or sedéa. Hedevamo; sedevite ; sedévano, 
nedieno, or sedéano,—Jud, Pret. Sedél or sedétti ; sadénti ; sede, 
sedétte, or sedéo. Sedémmo ; sedéate ; sedéronn, aeddttern, or 
sedérn.—-Ful. Sederd or sedré, sederAi, sederA; soderéum, 
aederéte, sederanno.—Cond. Pres, Sederéi, sedréi, or sederia; 
sederésti; sederébbe, Sederémmo; anderéste : sederébbero, 
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Iup, Siédi, sidda or aégga; sedidmo er seggiamo, sedéte, 
alédano or seggano, 

us, Pres. Che siéda, aégga, or séggia; che siéda, ségga, 
aégyia, or wéggi; che siéda or ségga, Che sediaino or seggiamo; 
ache nediate or seggiate ; che siédano, séggano, or séggiano,— 
Imp. Che neléasi, che sedéssi, che sedéase ; che sedéssimo, che 
wedéste, che sedessero, 


After this example conjugate the following 
irregular verbs :— 


Possediére, to possess. 


Risedére, to reside. 
Presedére, tu preside. 


Soprassedére, to supersede. 


The irregular verb tenére, to hold, is thus con- 
jugated :— 


Inver, Simple Tenses.—Pres. Tenére, to hold.— Pres. Gerund. 
Tenéndo, Aoldiny.—Past Part. Tentto, held.—-Compound 
Tenses. —Past. Avére tentto, to have held.—Past Gerund. 
Avéndo tentito, having held. 

Inn, Pres. Téngo, tiéni, tiéne; tenlamo, tenéte, téngono.— 
Imp. Tenéva or tenéa ; tenévi ; tenéva, tenéa, or tenia. Tene- 
vamo ; tenevate; tenévaho or tenéano.—Ind, Pret, Ténni, 
tenéstl, ténne; tenémmo, tenéste, tennero —Fut. Terro, terral, 
terra ; terrémo, terréte, terranno,—-Cond, Pres. Terrél or terria, 
terréati, terrébbe or terria; terrémuno, terréste, terrébbero ur 
terriano, 

Imp, Tidni, ténga ; teniamo, teniate, téngano. 

Sus. Pres. Che ténga, che ténga, che tanga; che tenlamo, 
che tenidte, che téngano.—Jmp. Che tenéssi, che tenéssi, che 
tenésse ; che tenéssimo, che tenéste, che tenéssero. 


After this example conjugate the following 
irregular verbs :— 


Appartenére, to belong, 
Astenéral, to ebstuin, 

Attenére, to attain, 

Oonteners, to refrain or contain. 
Detenere, to detuin. 

Intortenere, to detuin. 
Mantenére, to maintain. 


Ottenére, to obtain. 
Appartenére, to belong. 
Rattenére, to stop. 
Ritonére, to retain, 
Soprattenére, to retain. 
Sostenére, to support. 
Trattenére, to entertuin. 


The irregular verb vedére, to see, is thus con- 
jugated :— 


Inver, Simple Tenses. —Pres. Vedére, to see.—Pres. Gerund. 
Vedendo or veggéndo, seeing.—Past Part, Veduto or visto, 
868n,——— Compound Tenses.— Past. Avére veduto, to have seen, — 
Past Gerund. Avénidlo veduto, Aaving seen, 

Inp. Pres. Védo, véggo, or véggio; védi or ve’: véde, 
Vedidamo or veggidmo ; vedéte; védono, véggono, or veggiono, 
—Imp. Vedéva or vedéa, vedévi, vedéva or vedéa; vedevamo, 
wedevate, vedévano.—Ind. Pret. Vidi, vedéati, vide; vedémmo, 
wvedéste, videro, — Fut. Vedro, vedrai, vedra ; vecrémo, 
vedréte, vedranno.—Cond. Pres. Vedréi or vedria, vedrésti, 
vetirébbe or vedria; vedrémmo, vedréste, vedrébbero or 
wedriano. 

Imp, Védl or ve'; véda, végga, or véggia. 
veguiamo; vedéte; védano, véggano, or véggiano. 

Sua, Pres. Che veda, végga, or véggia; che véda, végga, 
véggia, or véexgi; che véda, végga, or véggia. Che vedidino or 
veggitino ; che veclidte or vegginte; che védano, véggano, or 
véggiano.—IJmp. Che vedéssi, che vedéssi, che vedéase; che 
wedéssimo, che vedeste, che vedésserv. 


Vediaino or 


After this example conjugate the following 
irregular verbs :— 


Antivedére, to foresee. 
Avvedérsi, to perovive, 
Diavedére, to neglect. 
Divedére, te share. 


alee: to look at with an 


evil eye. 
Prevedére, to foreser. 
Provvedere, to provide. 
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Ravvedérsal, to amend. abl ese to leave destliute, 

Rivedére, to set again. Stravedére, to see much, e 

Bopravvedére, to observe atten- Travedére, to see double. ‘ 
tvwely. 


The irregular verb volére, to be willing, is thus 
conjugated :— 


Inver, Simple Tenses, — Pres. Volére, te be willing. — Pres. 
Gerund. Voléndo, being willing.—Pust Part. Voluto, been 
willing.——Compound Tenses.— Past, Avére voluto, to have been 
willing.—Past Gerund. Avéndo volito, having been willing. 

Ixp. Pres, Vdéglio or vo’; vudi, vudli, or vuo'; vudle. 
Vogliamo; voléte ; véghiono.—Jmp. Voléva or voléa; volévi 
or voléi; voléva, voléa, or volia. Volevémo; volevaéte ; 
volévano or voléano.—Jnd. Pret. Vélli, volésti, volle ; volémtno, 
voléste, véllero.—Fué. Vorro, vorrai, vorra ; vorrémo, vorréte, 
yorranno.—Cond. Pres. Vorrét or vorria; vorrésti; vorrébbe 
or vorria. Vorrémmo; vorréste ; vorrébberv, vorriano, or 
vorrieno, 

Imp. Vogli, véglia; voglidmo, vogliate, vogliano. 

Sup. Pres. Che véglia, che voglia, che vdglia ; che vogliamo, 
che voglidte, che végliano.—Jmp. Che voléssi, che voléssi, che 
volésse ; che voléasimo, che voléste, che vulésseru, 


1], IRREGULAR VERBS ENDING IN -eré SHORT. 
1. Verbs ending in -CERE. 


The irregular verb eréscere, to grow, is thus con- 
jugated :— 


inner. Stmple Tenses.— Pres. Créscere, to grow.— Pres. Gerund, 
Creacéndo, growing.—Past Part. Cresciito, grown.——Com- 
pound Tenses.— Past. Essere cresciito, to have grown.—Past 
Gerund, Essendo crescuito, having grown. 

Inv. Pres. Cresco, crésci, cresce ; cresciamo, crescéte, 
créscono.—Imp, Crescéva or crescéa, crescévi, cresvéva or 
crescea ; crescevamo, crescevate, crescévano er crescéano.— 
Ind. Pret. Crébbi; crescésti; crébbe. Crescémmo; crescéste; 
crébbero, crescéro, or crescér.— Fut, Crescerd, cresceral, cres- 
cera ; creacerémo, cresceréte, cresceranno.—Cond. Pres. Cres- 
ceréi or creaceria, crescerdésti, creacerébbe or cresceria ; cres- 
ceréinino, cresceréste, crescerébbero or cresceriano, 

Iup, Créscl, crésea; creaciamo, crescéte, créscano, 

Sup. Pres. Che crésca, che crésca, che cresca; che cresciamo, 
che creaciate, che crescano —]mp. Che creseéssi, che crescéssi, 
che creacésae ; che creacéssimy, che crescéste, che crescéssero. 


After this example conjugate the following 
irregular verbs :— 


Accréscere, to increase. 
Decréscere, to decrease. 
Discréscere, to decremse. 
Incréscere, to be tired. 


Ricréacere, to grow again, 
Riaccréscere, to increase, 
Rincréscere, to disperse, 
Screscere, to diminish. 


The irregular verb médscere, to be born, is thus 
conjugated :— 


Inver. Simple Tenses.—Pres, Nascere, to be born.—Pres. 
Gerund. Naacéndo, being born.—Past Part. Nato, been bern. 
——Compound Tenses.— Past, Easere nato, to have been born. — 
Past Gerund, Esséndo nato, having been born. 

Inn, Presa. Nadsco, nasci, nasce; nasciamo, nascéte, nascono. 
— Imp. Naacéva, nascévi, nascéva ; naacevamo, nascevate, 
naacévano.—Ind. Pret. Nacqui, nascésti, ndcque; nascémmo, 
nascéate, nacquero.— Fut. Nascerd, nascerdi, nascera; nasce- 
rémo, nasoeréte, nasceranno.—Cond. Pres, Nascerét; nascerésti; 
nascerébbe or nasceria. Nascerémmo; nasceréste; nasceréb- 
bern, nasceriano, or nascerieno. 

Imp, Nasci, ndsoca; nasciamo, naacéte, ndscano. 

Sur. Pres. Che nadsca, che ndzca, che ndsca; che nasotimo, 
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che nascidte, che ndscano.—Imp. Che nascésal, che rascéaci, 
gle nascésse ; che nascéssimo, che nasoéate, che nascéasero. 


” after this example conjugate the following :— 


nnascere, to epring on or Rinascere, to be born again. 
afler something. 


The irregular verb drdere, to burn, is thus con- 
jugated :— 


Inver. Simple Tenses,—Pres. Ardere, to burn.— Pres, Gerund. 
Ardéndo, burning. — Past Part. Arso, burnt. ——Compounid 
Tenses. — Pust. Avére arao, to have burnt.—Past Gerund. Avéndo 
drao, Raving burnt, 

Inn. Pres, Ardo, ardi, arde; ardiamo, ardéte, drdono.— imp. 
Ardéva or ardea, ardevi, ardéva or ardea ; ardevamo, ardevate, 
arevano or ardéano.—-Ind, Pret. Arsi, ardésti, arse or ardéo ; 
ardémmo, ardéste, arsero.— Fut. Arderd, arderaj, ardera; 
arderémo, arderéte, arderanno.—Cond, Pes. Arderdéi or arderia, 
arderésti, arderébbe or arderia; arderemmo, arderéste, arde- 
rebbero or arderiano. 

Iup. Ardi, arda; ardidmo, ardéte, drdano. 

Sun. Pres. Che arda, che arda or ard, che arda; cheardiamo, 
che ardidte, che drdano.—Jmp. Che ardéssi, che ardéssi, che 
ardésse ; che ardéssimo, che ardéste, che ardesseru., 


After this example conjugate the following :— 


Indef. Pres Ind. Pret. Past Part, English. 
Acchitidere, acchitusi, acchinso, to enclose, 
Chiédere, chiént, cliesto, to ash 
Decidere, decisi, deciso, tu decide. 
Elidere, elist, elise, to retrench 
Ihudere, lust, illuso, to mock o1 delle. 
Mordere, worsi, morse, to bite, 
Precilere, prec isi, preciso, to shorten, 
Ridere, ris), Tivo, to langh, 
Schiudera, schiusi, achiuso, fo open. 
Spérdere, Bpers), APer ny, to diasipate 
Succddere, RUCCEeDsi, BUCLCESHSO, fo succeed. 
Uceidere, uct 39), UES, tr hell. 


The irregular verb rispénderc, to answer, is thus 
conjugated -— 


Inver. Simple Tenses. — Pres. Rispondere, to answer —Pres. 
Gerund, Rispondendo, answering. — Past Part. Risposto, 
answered,———(‘ompound Tenses — Past Avere risposto, to have 
answered —Past Gerund. Avéndo naposto, haring anmeered, 

Inp Pres. Rispondo, msepondi, risponde ; rispondiamo, 
rispondéte, rispondono,—Imp. Rispondéva, rispondévi, rispon- 
déva ; rispondevaimo, rispondevate, mapondévana.—IJnd Pret. 
Rispus:, rispondésti, riapose ; riapondémmo, rispondeste, 
rispésero.— Fut. Risponderod, risponderai, rispondera ; mapon- 
derémo, risponderéte, msponderanno. — Cond. Pres. Rispon- 
deréi, risponderésti, risponderebbe ; risponderémmo, risponde- 
réate, riaponderébbero. 

Imp, Rispondi, riaponda ; rispondiamo, rispondéte, mspdn- 
dano. 

Sus. Pres. Che rispénda, che msponda, che rispénda ; che 
rispondiamo, che rispondidte, che riapéndano. — Imp. Che 
rispondéasi, che rispondéssi, che rispondesse ; che rispondés- 
simo, che mspondéste, che rispondéssero. 


After this example conjugate the following :— 


Indef. Pree. Ind. Pret. Past Part. English. 
Aceéndere, accési,  accéso, to light, 
Conféndere, confisi, confiiso, to confor nd. 
Diféndere, aiféai, diféso, to defend. 
Foénd first, fuizo, to melt, 
Nascondere, nascési, nascéso or nascusto, to conceal. 
Offéndere, offési, offéso, to offend. 
Préndere, presi, préso, to take. 
Réndere, resi, réso or rendito, to render. 
Seétndere, scési, aceso, to come down. 
tosi, tondauto or tosato, to shear. 
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The irregular verb addtrre, to bring, is thus 
conjugated :— 


INDEF. Simple Tenses, — Prea. Addurre, to bring. — Pres, 
Gerund. Adducéndo, bringing.— Pas Part.—Adddtto, brought. 
a——Compound Teners.— Past. Avére adddtto, to Aave brought, 
— Past Gerwud. Avendo adddtto, having brought, 

Inv. Pres. Adduco, adduel, addice; adducidmo, adducéte, 
addicono.—Jmp.—Adducéva or adducéa, adducévi, adducéva 
oradducea; adducevamo, adduvevate, adducévano or add ucéane. 
—Ind. Pret. Addiisal, adducésti, addisse ; adducéminn, addu- 
céste, addussero.—Fut. Addurrd, addnrrai, addurra; addur 
remmo, addurréte, addurranno.—Cond. Presa. Addorrél or 
addurria, addurreati, addurrebbe er addurria; adldurrémmo, 
addurreste, addurrebbero or addurrfana. 

Iup. Adduci, adduica ; adduciamo, adducete, adducana, 

Sun. /'res Che addtca, che adduca or addtichi, che addiica ¢ 
che adduclamo, che adduclate, che addicano,—Imp. Che 
adducesal, che adducéssi, che miductase ; che adducéssimo, 
che adduceste, che adducénsero, 


After this example conjugate the following : 


Indef. Pres. Ind. Pres, Ind, Pret, Past Part, Eugliaa, 
Condurre, — condussi, condurre, conddttu, — ¢> consluet, 
Dedurre, dedusal, dedurro, dedotte, fo infer 
TIndurre, induasi, Indurre, indatto, to vrcltere. 
Produite, oo produssi,  produrre, prodotte, ts produre, 
Ridutre, LIdttaKt, ridkhuire ridotto, fe red tce 
Sedurre, sedissl, ne NTI, nedotto, to peleure, 
Tradurre, tradussi,  tradurry,  tradotto, lo trecnatate, 


The irregular verb roigere, to turn, is thua con- 
jugated :— 

InDEF Simple Tenses. —Prea Volgere, toturn,- Pues, Gerund, 
Volgendo, turning. - Past: Part. Volto, turned ——tompowul 
Troes —Past. Aveéern volto, to have turned.—Pad Cerund. 
Avendo volte, having Gerned 

Inn Pres. Volgo, volgi, volge; soludamo, solgcte, volgaua, — 
Imp. Volgeva or volgen, volyesi ar volget, volgcva or volgea 5 
volgevano, volyevate, volgévano.— Jud Pret Volat, volgestt, 
volxe s volgcaima, volgéeste, volsero — Fut. Volgero, volgeril, 
volyera; volgereino, volgerete, volgeranno. = Cond. Pres, Volgo- 
ré. or volgeria, volger¢atl, volger€ bbe, volyeremino, Volgereata, 
volgerébbere 

Ine. Volpi, volga; volgiaina, volgéte, volgana, 

Sus, Pres. Che volga, che volga, che volga ; che volglama, 
che volyiate, che volgutio.—Jmp. Che volgéani, che volgésal, 
che volgesse ; che vulgesanuo, che volyeste, che volgessero, 


After this example conjugate the following :— 


Indef, Pres, Ind, Presa, Ind Piet. Past Vart.  kugltsh, 
Aggningere, aggiungo, aggiinsi, agginnts, to add, 
Akperpere, QHHTKO,  sBpeIs, — AKPETKO, to sprinkle. 
C tngere, etngo, Ciuss, Cinetar, to gird, 
Dipingere, dipingn, dipinad, diplate, to deacrida. 
Emergere, emerge, PLE, einerae, to emerge. 
Fingere, fingo, first, fitter, ta feign. 
Giangere, giumyo, pine glunta, ty come to. 
Indulgere, indulges, nedudns, ——sStecdarttes, to grant, 
Mergere. merge, wersi, WHOTKO, tu plunge. 
Piangere, piango, plans, partes, to weep, 
Pungere, pungo, punsl, punts, to ating 
Raviolgere, ravvdigo, ravvoiei, ravvdite, ty ial 
Seingere, acingy, sainal, wm fite, to gird, 
Gngere, un, unal, nite, ts anotnd, 


The irregular verb léggere, to read, is thus con- 


jugated :— 

Inver. Simple Tenses. —Pres. Leggere, to read.— Pres, Gerwad. 
Leggéndo, reading.—Past Part. Létto, read, ——Compound 
Tenscs.— Past. Avére Mito, to have read.—Past Gerund. Avéado 
letto, having read. 
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lun. Pres. Léggo, légg!, légge ; leggiimo, leggéte, léggono. — 
Imp. Leggéva or leggéa, leggévi, leggéva or legyés ; loggevamo, 
leggevate, leggévano.—Jnd. Pret, Léasl, leggésti, lease; leggém- 
mo, leggéste, Iéssero.—Fut. Leggerd, leggeral, leggerd ; legge- 
rémino, leggoréte, leggeranno.—Cond, Pres. Leggeréi, lexgerentl, 
leggerébbe or leggeria ; leggeréimmo, leggoréate, leggerébbero. 

Imp. Légyi, légga ; leggiamo, leggéte, léggano. 

Sus, Pres. Che légga, che légga, che léyga; che leggiaino, 
che legyldte, che légyano.—Imp. Che leguésai, che leggéssi, 
che legéase ; che leggéasiino, che leggéste, che leggésseru. 


After this example conjugate the following :— 


Tndef. Pres. Ind, Prea, Ind, Pret. Paat Part. English. 
AMygoere, atfiggo,  affiasl affixso, to afax. 
Affiiugere, altligue, afflisal, affiitto, to pain, 
Configgere, configgo, confiasi, confitto, to nail, 
Distriggere, listriggo, distrusai, distritte, tu deatroy. 
Bléggere, elégyo, cléssi,  elétto, to elect. 
Figgere, figyo, finsi, fitto or -ss0, = to fir. 
Infiggere, fnfiggo, inffanl,  infftto or -sso. to ruil, 
Preeléggere, preelégyn, preeléast, preelétto, to prefer 


Protégyers, protéygo, protéssl, protétto, to protect. 


Riléggere, riléggo, = rilésai, —rilétto, to reulagain, 
Struggere, strigge, striawi, xatratto, to wear out, 
Traitggerv, trafiggo, trafisai, trafissu or -tto, to pierce. 


The irregular verb cogliere or cérre, to gather, is 
thus conjugated :— 


Inper, Simple Tenses.--Pres, Cogiere or corre, to gather.— 
Presa, Cerund, Cogiléndo, qauthering. —Paat Part. Célto, gathered. 
a——Campound Tensesr.—l'ust. Avére cdlto, to have gathered.— 
Past Garund. Avénidlo colto, having gathered. 

inp, Pres, Cégilo or cdlgo, cogil, cdghe ; cogiiamo, cogliéte, 
colgono,—IJmp. Cogiieva or cogliéa, cogliévi, cogliéva or coglica + 
cogllevame, coglevate, cogliévano.—Jad. Pret. Colai, cogliésti, 
colse ; cogliémimo, coglieste, cdlsero.—Fut. Cogliero or corr, 
eogiteral or corral, coglterds or corra; cogilerémio or corremo, 
cogheréte or corréte, coglieranno or corranno,—Cord, Pres. 
Cogileréi, or corria; cogtlerdsti or coriésti; coglerébbe, cor- 
rébbe, cogiferta, or coriia. OCoghieréinino or corremmo; coglie- 
réate or corréste ; cogilerébbero or corrébbero, cogiieriano or 
cornano. 

Inte. Cugli, cdiga or coglia; coglidmo, coglidte, célgano or 
cogliano, 

Bva, Pres. Che cdgila or odlga ; che cugiia or cdlga, che cdgtia 
or odlga ; che coygllamo, che cogliate, che cégliano or colgano.— 
Imp. Che coghiésai, che cngltidssi, che cogliésae ; che coglies- 
almo, che onglidste, che cogliésserv. 


After this example conjugate the following :— 


Indef. Pres, Ind. Pres, Ind Pret. Past Part, English. 


Accigliere or accdrre, accdlgo, accolsi, acedito, to welcome, 
Diatdgliers or distorre, diatolgo, distdlal, distdlto, fo remove. 
Raccogliere or raceurre, raccdlgo, raccdlal, raccoltu, to guther. 
Soégliere or acérre, scélgo, acélxi, scélto, ta choose. 
Togtlere or torre, tolgv, tulsi, tolto, to lay Aold, 


KEY TO EXERCISES. 


Ex. 34.—1. I take a walk every day at seven o'clock. 2. 
Theae gloves cost two shillings. 8, Obedient children dese: ve 
the love of thelr parents. 4. A young child seldom reflects. 
& Some lose; others gain. 6. These boys repeat their lesson 
while these girls prattie. 7. The English scarcely open their 
mouth when they speak. 8 Anthony found a purse which 
contained several gold coins. 9. Thou art cheerful because 
the master praised thee. 10. I played the pianoforte yesterlay 
and my sister sang a new song. 


Ex. 85.—1, MN signor N. mi ha invitato al pranzo; penso che 
vi trovero una numerosa compagnia, 2. Uscira ella oggi a 
cavallo? 8, Le mie sorelle arriveranno preato. 4. Pietro vi 


THE NEW POPULAR EDUCATOR. 


rendera tutto quello ch’egil ha preso. 5. Una volta renderemo 
conto delle nostre azioni. 6. Rispondero alla sua lettera si « 
nove di questo mese. 7. Quando finirete voi? 8. Avrei 
finito, sella non m‘avesse impedito. 9. Finite adunque. 10. 
Se voi atnaste veramente la lingua italiana, ta studiereste con 
piu ditigenza. 11. Vorrel che vol terminaste l’opera che avete 
cominciata. 12. Giovanni, porta suaine, pere e pomi. 


Ex. 86.—1. Ritornando & casa ho trovato vostro fratello. 
2. Non parlando voi italiano, dovete annoiarvi qui. 8. Non 
sapendo dove trovarla, sono ritornato. 4. Federico é punito. 
5. Onora tuo padre 6 tua madre, e saral onorato. 6. Quents 
libro sara legato domani. 7. Siate virtuosie ne sarete certa- 
inente premiati. 8. Giovanni é stato punito per non aver ter- 
minato i] suo tema. 9. Parlate ad alta voce, affinche vi si 
intenda, 10. E tristo d'essere odiato da tutti. 11. Egli sente 
piacere nell'esser Jodato. 12. Abbiamno colto molte fragole. 


Ex. 87.—1. Mio zio arrivera questa sera; noi ci divertireino 
bene. 2 Perche vi affliggete voi? 8. Mi affliggo della morte di 
inio cugino, 4, Rallegratevi, amici, del poco che avete! 5. 
Non vi fidate dilul. 6. Ricordatevi della vostra promessa. 
7. Copritevi col vostro mantello, 8. Mi serviro dei vostri libri. 
9, Nol ci serviamo spesso di questa carrozza, 10. To lui vesto, 
11. Noi ei vestireme piu tardi, 12. A che ora vi levate vol 
ordinariamente? 13. Mi levo ogni mattina alle sei, e mi corica 
alle nove. 14. Ci leviaio pit tardi di lei. 15. Riposatevi un 
poco. 16. Mi riposero un momento; sono stanchissimo, 17. 
Come si chiamsa questo glovane? 18. Credo ch'egil si chiami 
Guglielmo, 19. Questi signori si sono molto divertiti al ballo. 
20. Essi ai sono proposti d'andarvi anche la settiinana che viene. 


Ex. 38. —1. 8i dice che Ja signora Johnson si maritera, 2. 
Si conoscono gli amici nelle disgrazie, 8. Si cerca quasi sempre 
la fortuna, dove non é& 4. In Europa si parlano einquanta 
tiv lingue. 5. Non se ne parla piu. 6. Che cosa bisogna fare 


per lmpedire una tal disgrazia? 7 Bisogna sempre lavorare ; 


non bisogna esser pigro. 8. Bisognera sver pazienza. 9. Bi- 
sognava ch'jo scrivessi una lettera. 10. Me ne vu. 11, Se ne 
va ella gia? 12. Blsogna ch'io ie ne vada. 13. La di lel 
madre non se ne va ancora. 14. Mi scusi, nia madre ae n’e 
gia andata, ed { miei fratelli ae neandranno subito. 15. Aspetti 
ancora un momento ; ce ne andremo insieme. 
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MINERALOGY.—IV. 
(Continued from p. 308.} 


DESCRIPTIVE MINERALOGY: THE NATIVE ELE- 
MENTS, SULPHIDES AND ARSENIDES, 


]. NATIVE ELEMENTS. 


OF about seventy chemical elements, or substances 
which have as yet defied all endeavours to split 
them up into simpler substances, comparatively 
few are known in a native or uncombined condition. 
Copper, for example, is an element. Hitherto it 
has defied all endeavours to split it up into oon- 
stituent substances. Occasionally this metal ap- 
pears as copper—that is, in its native state; but 
most usually it is found compounded with other 
elements—oxygen, sulphur, carbon. In copper 
pyrites, the copper is in chemical combination with 
sulphur, and a new body, having a totally different 
appearance from either sulphur or copper, is found. 
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In malachite, again, the metal is joined with 
oxygen and carbon, making a carbonate of copper. 
fhe copper, sulphur, oxygen, and carbon are ele- 
ments, and the pyrites and malachite are com- 
pounds, Some, indeed most, bodies are never 
found in their native or clementary state. The 
reason of this is that tbe affinity they exhibit for 
oxygen, or some other element, is so great, and the 
opportunities they have of obeying the impulse so 
humerous, that it becomes a certainty that the 
union of the two elements will be made. An ex- 
ample of this is seen in the case of iron. If a piece 
of that metal be at all exposed to the air, it soon 
rusts, or, in other words, the oxygen of the air, 
having a great affinity for iron, enters into combina- 
tion with it and forms the oxide of iron, or rust. 
But a piece of gold will not lose its brightness, 
though it be exposed to the air for years, since 
oxygen has scarcely any affinity for gold. 

The native elements fall naturally into two sub- 
divisions, the metals and the non-metals. 

In the former subdivision the chief minerals 
are gold, silver, platinum, palladium, mercury, 
and copper. With them are placed the native 
alloys or mixtures of two metals. 

GOLD (Au) is fusible and soluble in aqua regia 
(a mixture of nitric and hydrochloric acids). It 
crystallises in the Cubic system, in octahedra, some- 
times with winged edges, and other forms; but is 
more often found in a granular condition, or in 
waterworn rounded nodular masses known as 
“nuggets.” It is metallic in lustre, gold-yellow to 
brass-yellow in colour, and extremely ductile and 
malleable. H ==2'5—3. G=-15~19. Native gold 
always contains more or less silver and sometimes 
copper. This accounts for the wide variation in its 
specific gravity. When the silver amounts to 20 
per cent., the alloy is known as electrum, Native 
gold occurs either in quartz veins traversing meta- 
morphic rocks of the older Palmozoic systems (ace 
lessons on Geology), or as grains and nuggets 
(“ stream gold ”) in alluvial deposits, such aa river- 
gravels, derived from their disintegration, which 
may be of any geological age. Gold is not known 
in any compound ore. It occurs in small quantities 
in Cornwall, at several places in Wales and Scot- 
land, and in county Wicklow; more abundantly 
in Transylvania, the Ural Mountains, Southern 
India, China, Japan, Brazil, and other parts of 
South America; but in far greater quantities 
in California, South-Eastern Australia, and South 
Africa. 

SILVEB (Ag) is fusible and soluble in nitric acid 
(HNO,), giving, on the addition of hydrochloric 
acid (HCI) to the solution, a white precipitate, 
which is silver chloride (AgCl). It crystallises in 
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the Cubic system, but appears generally in filiform 
and arborescent shapes, often alloyed with gold or 
copper. The silver rootlets penetrate rocks usually 
in the neighbourhood of dykes. The mines of 
Kongsberg, in Norway, yield fine specimens. The 
largest mass ever found was obtained in the 
Huantajaya mines in Peru; it weighed 8 owt. 
Beautiful specimens are found with native copper 
near Lake Superior. The filaments of the silver 
interlace the copper rootlets. This fact seems to 
point to electricity as the depositing agent, for if 
the metals had been in a fused state they must 
have become alloyed with each other. Silver is 
metallic and silver-white in colour, but tarnishes 
readily. It is ductile and malleable. H == 2°5 - 8. 
G=10-—11. Bilver occurs in strings or veins in 
slate or other sedimentary rocks and in eruptive 
rocks. In addition to the localities just men- 
tioned, Freiberg (in Saxony), Chili, and Mexico 
are important; but greater yields are derived from 
Bolivia, and especially from Nevada. More silver is, 
however, obtained from ores, sulphides, arsonides, 
antimonides, and chlorides than from the native 
metal. 

* PLATINUM (Pt) is infusible, but is soluble in 
aqua regia. It crystallises in the Cubic system, 
occurring rarely in cubes; but is more often found in 
grains in alluvial gravel, being usually alloyed with 
some of the rarer metals—iridium, rhodium, osmium, 
palladium. It was first discovered in the deposits 
of Choco, in South America, where it received its 
name platina, “little silver.” Since then it has been 
supplied from the gravel at the foot of the Ural 
Mountains, and so plentiful was the yield that 
platinom was once used for coins in Russia. It is 
metallic, steel-grey in colour, and very ductile. 
H=4—45. G=17 — 21:5, the latter when the 
metal is purified, it being one of the heaviest 
known substances. The great infusibility of 
platinum, and its power of withstanding the action 
of acids, render it most valuable for chemical and 
physical apparatus, and the recent demand for it 
in connection with electric lighting has much en- 
hanced its money value. 

PALLADIUM (Pa) a related, lighter and more 
soluble metal, is far more rare. It occurs in grains 
or small regular octahedra with alluvial gold and 
platinum. The Wollaston medal, annually awarded 
by the Geological] Society in honour of the miner- 
alogist who, in 1803, discovered this meta], used to 
be made of palladium, but the supply proved in- 
sufficient. 

IRIDOSMINE, an alloy of the metals osmium (Os) 
and iridium (Ir), occurs in granules in the Urals 
with platinam. H=-7. G=-20. On account of its 
hardness and resistance to acid, it is used for the 
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tips of gold pens, the pivot of mariners’ com- 
passes, etc. 

Mrncury, or Quicksilver (Hg), the only well- 
known metal which is liquid at ordinary tempera- 
tures, is sometimes found in small globules in a 
pure state in the mines of cinnabar, its sulphide 
and chief ore, as at Idria, in Carniola, and at 
Almaden, in Spain. It is the densest known liquid, 
G == 13'5. 

Alloys containing mercury are known as amal- 
ganas, NATIVE AMALGAM, which is about 66 per 
cent. mercury and 85 per cent. silver, occurs in 
rhombic dodecahedra of the Cubic system at Lands- 
berg, in Bavaria, and at Almaden. H=-3 —3°'6. 
G=10°5 ~ 14. 

CopPER (Cu), to which some allusion has already 
. been made, is fusible, giving a green colour to the 
flame, and dissolves in ammonia, forming a blue 
solution. It crystallises in the Cubic system, 
occurring in octahedra and cubes, but also com- 
monly dendritic. It is copper-red in colour and 
ductile. H=25—3. G=85—89 It occurs in 
veins, in serpentine, and near dykes in igneous 
rocka, and is one of the chief commercial sources 
of the metal. 
Superior, and Burra-Burra, in Australia, are among 
the chief localities for it. 

Iron (Fe) is chiefly known in a native state in 
meteorites, in which it is usually alloyed with nickel 
and sometimes with other metals, besides containing 
“ocoluded” hydrogen. Iron of terrestrial origin, 
however, has been found by Professor Nordenskidld, 
in small grains disseminated in basalt, at Ovifak, in 
Greenland. The iron of commerce is all obtained 
from ores, mainly oxides and carbonates. It is 
fusible with difficulty, giving a bottle-green borax- 
bead in R.F.; is Cubic, steel-grey, highly magnetic 
and ductile; and has a hackly fracture. H = 4°65. 
G == 7:5. 

BisMUTH (Bi) is chiefly found in a native state. 
It is fusible, leaving a yellow-brown areola on the 
charcoal, and is soluble in nitric acid. It crystal- 
lises in rhombohedra, resembling cubes, but is often 
dendritic. It is metallic, silver-white, diamagnetic, 
and sectile. =2- 25. G@=97. Botallack, in 
Cornwall; Schneeberg and elsewhere in Saxony; 
Joachimsthal in Bohemia ; and Bolivia, are sources 
of supply, the metal being in demand for the manu- 
facture of solder and of fusible metal for stereo- 
typing. 

LEAD, TIN, ARSENIC, and ANTIMONY have been 
found native in very smal) quantities. 

Among the non-metallic elements occurring 
native, the ohief are sulphur and carbon, the latter 
under the two specific forms of diamond and 
graphite. 


Cornwall, Tavistock, Siberia, Lake » (i 
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SULPHUR (8) burns with a blue flame and a sul- 
phurous odour. It occurs in perfect octahedra 
of the Prismatic system, associated with gypsum 
(CaSO, + 2H,O) or with celestine (SrS0O,), in vol- 
canic districts, or it may be granular, interlaminated 
with limestone. It is transparent to translucent 
and resinous. »==2 —2:2, In colour it is yellow 
to red, brown, or grey, orange when containing 
selenium, brown with bitumen. The streak is yellow 
to white. It is sectilee H=15—2:5. G=2. 
Most of the sulphur of commerce is obtained native 
from the valley of Noto and Mazzaro in Sicily ; but. 
large quantities are also distilled from iron and 
copper pyrites. 

DIAMOND (C) is unaffected by acids, but burns in 
o.F. It is almost pure carbon. When heated to 





Fig. 26.—A DIAMOND IN ITS MaTRIX, 


redness in a cage of platinum wire, and plunged 
into a jar of oxygen, the gem burns into carbonic 
acid gas, leaving sometimes a little silica ash in the 
cage. It crystallises in the Cubic system in octa- 
hedra, triakisoctahedra, and hexakisoctahedra, 
which often have ourved edges, and it exhibits 
perfect octahedral cleavage. It is transparent 
or translucent and adamantine. yu=-2°44. It is 
colourless, straw-coloured, especially in the South 
African stones, or very rarely blue. It exhibits aplay 
of colours, and is sometimes heliophosphorescent. 
It becomes positively electric on friction; but is a 
very bad conductor. H=10. G=3'5 — 36. Flawed 
specimens, which are powdered: for polishing 
and cutting purposes, are known as deart, and a 
black non-crystalline variety, known as carbonado, 
found in Brasil, is set in steel crowns and used for 
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rock-boring. For giass-cutting purposes, the curved 
° edges are preferred. The chief localities for this 
gem are India, Brazil, and South Africa, which last 
has during recent years far surpassed a)l other 
sources of supply. Diamonds are found chiefly as 
allavinl pebbles, but also in various rocks. The 
.“blue stuff” of the Kimberley mines, however—a 
remarkable talcose serpentinous breccia, apparently 
formed in the neck of a volcano at no very high 
temperature, possibly a mud-volcano—seems more 
likely to be the original matrix of the diamond than 
any other. In spite of many statements to the 
contrary, the diamond seems not to have been as yet 
made artificially. 

To cut it, in order that its great refractive and 
dispersive power may be exhibited to advantage, it 
is fitted with a metallic cement into a handle, and 
then pressed down upon a disc of steel about six or 
eight inches in diameter, which rapidly revolves 
horizontally. The steel is impregnated with diamond 
dust, and this wears # facet. Great art is required, 
for there is a grain in the diamond, and if the stone 
be set so that the plate attempts to cut it against 
the grain, the stee] is cut and not the diamond. 
Diamond-cutting was first attempted in Europe by 
Louis Berquen, a citizen of Bruges, in 1456, and 
the Dutch monopolised the trade until very recently. 
Before the introduction of machinery the process 
was most tedious. Two diamonds, set in metallic 
cement, were rubbed by hand one against the other 
until a facet was worn in each. 

Diamonds are sold by weight. A carat is the 
unit employed, and is about 33 grains troy. The 
term is derived from the name of a bean used in 
Africa to weigh gold. ‘These beans were carried to 
India, and there were employed to weigh diamonds. 
To determine the valuc of a diamond of moderate 
size, double the weight in carats, and multiply the 
square of the product by £2. Thus, a cut diamond 
weighing one carat would be worth £8 ; one weighing 
ten carats, £800. The largest diamond on record 
belonged to the Great Mogul. It was found in 1550, 
in the mine of Colone. It weighed in its rough 
state 900 carats, but in cutting was reduced to 
272% carats. 

GRAPHITE, also known as plumbago or blacklead, 
though it has nothing to do with the metal lead, is 
pure carbon (C) or nearly so, sometimes containing 
@ little iron-oxide, silica, or alumina, less than 5 per 
cent. in all. It is infusible alone, and is unaffected 
‘by acids; but deflagrates with nitre (KNO,) on 
platinum foil, forming potassium carbonate (K,CO,). 
It crystallises in the Hexagonal system, occurring 
in thin six-sided plates, though far more often 
granular or massive. It is occasionally fibrous. 
Graphite is opaque, metallic, iron-black to steel-grey, 
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and sectile. Its streak is black and shining, and 
it marks paper, as is familiar to us in writing or 
drawing in pencil, H=1~2. Gor l8—2 In 
thin lamin it is flexible, and, owing to ita high 
conductivity, it is cold, like a metal, to touch. It 
occurs in beds in altered limestones, schists, gneiaa, 
or other metamorphic rocks —as at Borrowdale, in 
Cumberland, where the mines long worked for the 
manufacture of pencila are now exhausted; at 
Sturbridge, Massachusetts ; in the Laurentian rocks 
of Canada; in Siberia; and in Ceylon. Besides its 
use for pencils, graphite is used in making crucibles, 
glazing gunpowder, polishing stoves and other fron 
work, diminishing friction, and electrotyping. It 
is produced in crystalline plates from coal, on the 
surface of pigs of inferior or mottled cast-iron. 


. 


2. SULPHIDES, ARSBNIDES, ETC. 

This is a class containing many of the chief ores 
of the metals and of the semi-metals arsenic and 
antimony. 

DYsSCRASITE, or antimonial silver (Ag,8b), is an 
antimonide of silver, containing from 77 to 85 per 
cent. of silver. It is fusible with fumes and a esub- 


‘limate of antimony, and a bead of silver, crystallises 


in the Prismatic system, and is metallic, silver-white, 
and sectile. H= 3b. G==6. It is found at 
Andreasberg in the Harz Mountains. 

NICKELINE, nickelite, Kupfernickel, or copper- 
nickel (NigAx) - the two latter names being mislead. 
ing— is an arsemde of nickel, and one of the chief 
sources of that metal. Before the blowpipe it gives 
off arsenical fumes and yields a white, magnetic, 
metallic globule of nickel; and it gives a green 
solution in aqua regia. It crystallises in the Hexn- 
gonal eystem, but is usually amorphous. It is 
metallic and of a copper-red colour, whence its 
German name Anpfernickel. It has a grey tarnish 
and a brownish-black streak, and is brittle. H= 
55. G75. Nickeline occurs in association with 
various ores of cobalt, silver, and copper in Saxony, 
the Harz Mountains, and Bohemia, and Jess abund- 
antly in Cornwall. 

SMALTINE, or grey cobalt (CoAs,), is an arsenide 
of cobalt, and an important source of both arsenic 
and cobalt. It gives off arsenical fumes, and yields 
the characteristic blue borax-bead of cobalt-cam- 
pounds, In nitric acid it gives a pink solution. It 
crystallises in the Cubic system, often in combina- 
tions of the cube, octahedron, and rhombic dodeca- 
hedron, and also occurs amorphous. It is metallic, 
tin-white, and brittle, and has a greyish-black streak. 
H= 65. G=65—7. It is found in Cornwall, 
Saxony, Bohemia, and in the silver mines of Chill. 

GALERA (PbS), the monosulphide and chief ore 
of lead, decrepitates before the blowpipe, giving off 
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a sulphurous odour and yielding a lead bead and a 
yellow incrustation. It is soluble in nitric acid. 
It crystallises in the Cubic system, cleaving parallel 
to the faces of the cube; is metallic, lead-grey, and 
sectile. H=—=2:5. G=7'5, Some silver sulphide is 
almost always presont in galena. It occurs in veins, 
nasociated with baryte and fluor, in Cornwall, Derby- 
shire, Leadhills in Lanarkshire, and at many foreign 
localities. 

ARGENTITE, or silver-glance (Ag.8), 80 called 
from a German mining-term glanz for a grey 
metallic mineral, is one of the chief ores of silver, 
of which it is the monosulphide. Before the blow- 
pipe it swells up, gives off sulphur fumes, and yields 
n silver bead. In nitric acid the silver dissolves, 
leaving the sulphur, It crystallises in the Cubic 
system in dodecahedra or cubes, and is often 
dendritic. It is metallic, and before cxposure to 
light has a bright Justre, but soon tarnishes to a 
dull blackish-grey. It is very sectile. Hm2—2%. 
Q=72. Argentite occurs in Cornwall, Saxony, 
Bohemia, Hungary, at Kongsberg in Norway, Chili, 
Peru, Mexico, and Nevada. 

BLENDE (ZnS), the monosulphide of zinc and 
n chief ore of that metal, is almost infusible 
alone, but with sodium-carbonate gives a green 
flame and a white areola which becomes green with 
cobalt nitrate. It crystallises in the Cubic system, 
often in tetrahedral and twinned forms, has an 
ndamantine lustre, and is black or brown in colour. 
H=35—4. G=4. Blende contains 66 or 67 per 
cont. of metallic zinc, and occurs commonly in 
Cornwall and elsewhere, Its name menns “blind” 
or “delusive,” since it was thought worthless, as 
containing no lead, though sometimes resembling 
gnicna. It is distinguished from cassiterite, or tin- 
stone, which it more frequently resembles, by being 
softer and more readily cleavable, and by dissolving 
in hydrochloric acid (HCl) with an evolution of 
sulphuretted hydrogen (H,S), a gas at once 
recognised by its sinell of rotten eggs. Blende 
occurs in lodes, frequently with galena, and is 
known to miners as “ Black Jack.” 

REDRUTHITE, or copper-glance (Cu,S), a scarce 
but valuable ore of copper, gives a blue flame, 
effervesces and gives off fumes of sulphur, and 
yields a red bend of copper. In nitric acid its 
copper dissolves, forming a blue solution. It is 
generally amorphous, but does crystallise in the 
Prismatic system. It is metallic, blackish-grey, and 
sectile. H=25—3. G= 56. Redruthite occurs 
at Redruth, in Cornwall, whence it derives its name, 
and elsewhere, and contains 80 per cent. of copper. 

CinnaBAR (HgS), mercury-monosulphide, is 
practically the sole source of mercury. It vola- 
tilises on charcoal; in an open tubs gives sulphur 
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fumes and a sublimate of mercury ; and is insoluble 
in hydrochloric or nitric acids, but soluble in aque, 
regia. It crystallises in the Hexagonal system, but 
is generally granular. It is a cochineal red, with a 
scarlet streak and an adamantine lustre. H = 2°65, 
G=8. Its general situation is in slate rocks, but 
at Idria, in Carniola, it is found in limestone. 
Almaden, in Spain, isthe only other European locality 
which yields it, but it occurs in China, Japan, Chili, 
Pern, Mexico, and California. When purified it is 
known as vermilion. 

GREENOCKITE (CdS), a rare mineral, originally 
found at Bishopton, near Greenock, is a chief source 
of cadmium. In a closed tube it decrepitates and 
turns red, and it dissolves in hydrochloric acid, 
giting off sulphuretted hydrogen. It crystallises 
in the Hexagonal system, is orange and adamantine. 
poz 2°68 The pigment known as cadmium-yellow 
is an artificial sulphide. 

PyniTE (FeS,), or iron-pyrites, iron-disulphide, 
known to miners as ‘“ mundic,” is one of the com- 
monest of minerals. It gives a blue flame, a 
sulphur odour, a black magnetic bead in R.F., 
and a green glass with borax. It crystallises in 
the Cubic system, especially in cubes, pentagonal 
dodecahedra, and combinations of the two forms. 
The faces of the cubes are often striated parallel 
to the edges of the pentagonal dodecahedron. The 
lustre of the mineral is often splendently metallic, 
and its colour so Jike brass as to be often mistaken 
by beginners for that artificial alloy. The streak 
is greenish, and the fracture sub-conchoidal. Pyrite, 
unlike gold, with which also it is often confused, is 
brittle, and so hard as formerly to have been used 
(as in wheel-lock guns, for instance) for striking a 
light with steel, whence its name, which is derived 
from the Greek wipirgs, ptirités. H==6—6°5. G5, 
Sone pyrite contains gold in sufficient quantity to 
be worth extracting; but the sulphur renders it 
worthless as an ore of iron. It is, however, largely 
used in the manufacture of sulphuric acid, copperas 
(iron-sulphate), and alum. 

MARCASITE, or white iron-pyrites (FeS,), has the 
Kime composition as pyrite. but is of a lighter brass- 
ycllow, often greenish ; crystallisesin the Prismatic 
system ; occurs often in radiating nodular masses in 
the Chalk and other formations ; is more commonly 
associated with organic forms as a fossilising agent, 
and is far more readily decomposed by weather- 
action. H=6~—65. G=465—49. Cubes of 
pyrite will retain their sharp angles for years on 
the face of a slate-quarry; whilst the cones, fruits, 
ammonites, etc., fossilised in marcasite, soon Jose 
their bright brassy lustre and crumble into 
hydrous iron-oxide, and the nodules in the Chalk 
are similarly coated with brown rust. 
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MINERALOGY. 


© JREALGAR (As8), arsenic disulphide, the name of 
which comes to us from the Arab alchemists, erys- 
tallises in the Oblique system, has a resinous lustre, 
and is of a beautifnl aurora-red colour. On exposure 
it speedily tarns to orpiment, with which it com- 
monly occurs. 

ORPIMENT (Ags,S,), named from the Latin auri 
pigmentum, gold paint, with reference to its former 
use, is arsenic sesqui-sulphide. Though differing 
quantitatively from realgar, it gives the same blow- 
pipe reactions—a blue flame, sulphur odour, and 
nrsenic sublimate. It crystallises in the Prismatic 
system, but is mostly amorphous. It is resinous, 
nnd of a lemon-yellow colour. H==1:5. G=°*'5. 
The sesqui-sulphide of arsenic, when prepared 
artificially as a pigment, was called “king's yellow.” 

STIBNITE, antimonite, antimony-glance, or grey 
antimony (Sb.S;), antimony sesqui-sulphide, the 
chief source of the metal, melts in a candle flame, 
colouring it green, and giving off sulphur fumes 
and a sublimate of antimony. In caustic potash 
(KHO) it gives a yellow solution. It crystallises in 
the Prismatic system, often in slender radiating 
needle-like prisms ; but in Japan in large columnar 
crystals with splendent metallic lustre. It is a lead- 
grey with a blue or iridescent tarnish, and is 
sectile. H=—2. G=4'6. It occurs in Cornwall, 
Scotland, Hungary, and elsewhere. The powdered 
mineral has been used from early times for darken- 
ing the eyelids, as told in the story of Jezebel. 

COBALTINE, or cobalt-glance (CoS, + CoAs), the 
arseno-sulphide of cobalt, resembles pyrite in form 
and sni1' ine in its other characters. It is silver- 
white, with a pink tarnish. It is highly valued as 
a cobalt ore. 

NICKEL-GLANCE (NiS. + NiAs), or white nickel, 
the corresponding salt of nickel, is very similar in 
form and colour, occurs with ores of cobalt, and is 
a valuable ore of nickel. 

MISPICKEL, arsenopyrite. or arsenical iron pyrites 
(FeS, + FeAs,), the chicf commercial tource of 
arsenic, gives arsenical fumes and a black magnetic 
bead in R.F. and a green B.B. It crystallises in 
the Prismatic system, and is silver-white with a 
pale copper-red tarnish. H = 5'5.G=—=6, Mispickel 
is frequently found in veins and in many crystalline 
schists and serpentines. 

PYRRHOTINE, or magnetic pyrites (Fe,8,), gives 
a black magnetic bead in R.F., is Hexagonal, but 
more generally massive, reddish or brownish bronze- 
coloured and magnetic. It is further distinguished 
by being softer than pyrite. H=35—45. G= 
46. It is used for the same manufactures as pyr- 
rite, and.sometimes yields a little nickel. 

ERUBESCITE, or horse-flesh copper-ore (3Cu,8..+- 
Fe,8;), a valuable copper ore, gives off sulphur 
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fumes, yields the characteristic beads of copper 
with borax or carbonate of soda, and is partly 
soluble in strong hydrochloric acid. It orystallises 
in the Cubic system, but is usually amorphous, and 
is metallic and copper-red with an_ iridescent 
tarnish, whence its popular name. H==3. G= 6, 
It occurs in Cornwall, plentifully in parta of Chili, 
Peru, and Mexico, and elsewhere, 

CHALCOPYRITE, or copper-pyrites (CugS + Fe,8,) 
gives the green borax bead and is soluble in aqua 
regia. It crystallises in the Pyramida)] system, but 
is generally massive. It is metallic, brass-yellow, 
often with an iridescent tarnish, when it is known 
as “peacock copper,” and with a greenish-black 
strenk. Ita brittleness and non-malleability dis- 
tinguish chalcopyrite from gold; its softness, 
from pyrite. H==385 — 4. G== 4:2, Though not con- 
taining more than 35 per cent. of copper, chalco- 
pyrite is so abundant as to be the chief ore of that 
metal. Cornwall is its greatest repository. By its 
decomposition many minerals are produced—biwe 
ritrial, malachite, chrysocolla (hydrated silicate of 
copper), black copper ore, and limonite (hydrated 
oxide of iron). 

Grey Copren ORE (4Cu,S + Sb,S,), whenever 
crystallised, so invariably appears in tetrahedra 
that it has been called tetrahedrite, No ore has 
such a variable composition as grey copper ore. 
When it contains 30 per cent. of silver in place of 
part of the copper, it is called argentiferous grey 
copper ore or silver fahlerz. It is known in Germany 
to contain mercury, and when from 7 to 16 per 
cent. of this metal is present it is called apantolite. 
The grey copper ore of the Cornish mines is seldom 
urgentiferous, It may be described as a complex 
sulph-antimonite of copper, sometimes containing 
iron, zinc, silver, mercury, gold, platinum, and 
arsenic. It gives a sublimate of antimony, sulphur 
fumes, and with soda a bead of copper. Its tetra- 
hedra and tritetrahedra belong to the Cubic 
system. It is metallic and grey to black. H= 
3—4. G=-45—5. It occurs in Cornwall, is rich 
in silver at Freiberg, in Saxony, and is worked for 
both silver and copper in Nevada and California, 

STEPHANITE, or brittle silver ore (5Ag,8 + Sb,8,), 
the sulph-antimonite of silver, is an important ore 
of the metal. It crystallises in the Prismatic 
system, is metallic and fron-black. H = 2— 2'6. 
G=6°26. It gives a silver bead with soda and 
dissolves in nitric acid, leaving a residue of sulphor 
and oxide of antimony. A strip of copper in this 
solution becomes plated with silver. Stephanite ts 
commonly associated with argentite. 

PYRARGYRITE, or dark ruby silver (3Ag,8 + 
Sb,8,), the sulph-antimonite, and PROUSTITE, or 
light ruby silver (3Ag,$ + As,83), the salph-arsenite 
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of silver, graduate into one another and differ 
but little. They decrepitate, giving off fumes of 
sulphur and yielding a sublimate, and in R.F. a 
silver bend. They crystallise in the Hexagonal 
system, in prisms terminated by rhombohedral 
faces, are adamantine, and range in colour from 
black to cochineal-red, and from that tint to 
carmine respectively. They blacken on exposure 
to light, and are deeper in tint as the antimony 
preponderates over the arsenic. ‘The Harz, Chili, 
Peru, Mexico, and California are the chief localities 
for ruby silvers. 


BRITISH COMMERCE.—I. 


OUR IMPORTS. 
IN no respect is the greatness of the United 
Kingdom so strikingly exemplified as in a com- 
parison of its commerce with the commerce of 
other nations. Though its superficial area is little 
more than a fourth of the combined areas of France, 
Holland, Spain, Denmark, and Portugal, yet its 
annual imports and exports excced by at least 
£20,000,000 the united imports and exports of these 
countries. A still more striking illustration of the 
supremacy of Britain in the trading world is fur- 
nished from the returns of the tonnage passing 
through the Suez Canal, the tonnage of British 
vessels being to the tonnage of the vessels of all 
other nations in the proportion of nearly five to one. 

The position of British trade being as stated, no 
subject should possess greater interest to English 
students than the subject proposed to be treated in 
these lessons. It is not intended to deal with all 
the products that are brought to our ports by every 
wind that blows, but only with a select and illus- 
trative few, the primary aim being to stimulate the 
student to more extended investigation in the same 
field. With these preliminary observations, and 
before dealing with particular products, we shall 
proceed to indicate briefly, first (in the order of the 
value of the produce they send us), the leading 
countries that supply us with produce ; and, second, 
the general routes taken by the vessels that bring us 
this produce, with such details regarding shipping 
as may be interesting and useful. 

To our total annual imports of £420,000,000 the 
greatest tributary amongst foreign nations is the 
United States, the chief articles that that country 
pours upon our shores being cotton, wheat and 
flour, cattle, bacon, beef, hams, cheese, and lard. 
After the United States comes France, her annual 
imports to this country being £45,000,000, less than 
half the value of the imports from the former country. 
This £45,000,000 is made up mainly by wine, woollen 
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stuffs, silks, butter, sugar (refined and unrefined), » 
eggs, and potatoes. Germany’s £26,000,000 come 
over in the shape of sugar (refined and unrefined), 
eggs, hemp, timber, and paper. Holland is our chief 
supplier of margarine and fresh pork, and Belgium 
of rabbits, of silk ribbons, and, after Russia, of flax. 
From Russia comes a third of the wheat we import, 
half the flax, and the best quality of bristles. To 
Spain we are indebted for copper, iron ore, vegetable 
fibres for paper-making, fruit, and wine; to Den- 
mark for our best butter; to Sweden and Norway 
for timber; to Egypt for cotton seeds, as well as 
raw cotton; and to China for tea and raw silk. 
Of other foreign countries that supply us with 
produce may be enumerated, in the order of their 
annual imports, Brazil, Roumania, Argentine Re- 
public, Asiatic Turkey, and Chili. 

Out of the 96 millions sterling received from our 
dependencies, India sends 32} millions, the bulk of 
this being made up of tea, cotton, wheat, flax, lin- 
seed, and rape-seed. The Australasian Colonies 
make a good second with 29} millions sterling, in 
the form mostly of wool, which accounts for 19 
millions, other leading elements being fresh mutton 
and wheat. Following Australasia, but at a con- 
siderable distance, is British North America, with 
only 124 millions sterling. From these as yet 
scarcely developed regions come timber, wheat, and 
wheatmeal, From the Straits Settlements comes 
quite the half of our imported tin; from South 
Africa, wool and copper-ore ; from Cevlon, tea and 
coffee ; from British West India Islands an’ “uiana, 
sugar ; and from Canada, cattle, butter, an cheese. 

Such, in their order, are the countries that send 
us three-fourths of our imports. The leading ports 
that this produce comes to, and whence it is distri- 
buted thronghout this country, or else re-exported, 
are, in the order of the value of the goods en- 
tered at them and according to the figures of 1890, 
as follows:—London, £144,515,992; Liverpool, 
£108,476,672; Hull, £24,561,830; Harwich, 
£14,559,270; Glasgow, £13,127,550; Newhaven, 
£10,938,498; Folkestone, £10,815,957; Leith, 
£10,347 ,097 ; Bristol, £8,384,636 ; Dundee, £4,451,716; 
and Belfast, £2,609,329. 

Out of a total importation of 629,286,209 Ib. 
of sheep’s and lambs’ wool, there were entered at 
London 600,002,398 lb. London similarly receives 
the chief consignments of tea, her imports out 
of a total of 223,494,511 lb. being 223,039,660; and 
22,343,192 lb. of coffee out of a total of 28,112,210 
lb. Liverpool is the chief port for unmanufactured 
tobacco, of which the total ie 65,729,970 Ib., 
Liverpool contributing 33,034,634 Ib. and London 
24,323,818 lb. This is due to the convenience of 
Liverpool for the American trade, from which 
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comes 53,428,799 Ib. of tobacco out of the total. Their 
vicinity to Continental ports makes Harwich, New- 
daven,and Southampton the landing-places for eggs; 
and Dandee, as being the centre of the jute manu- 
facture, receives the most of that article, Causes 
like these hinted at—convenience for the shipping, 
and nearness tothe market or place of consumption 
determine the ports at which certain cargoes are 
discharged. 
SEA-ROUTES. 


An essential condition of extended industry is 
exchange. Without the possibility of exchanging 
commodities man would confine his efforts simply 
to the satisfying of his own individual wants. To 
exchange commodities, again, on a large scale, it is 
very evident that adequate means of conveying 
them from place to place must be forthcoming 
Without these means commerce, which is none 
other than the exchanging of commodities, must 
have been ever restrained within very narrow 
limite ; and, as a consequence, industry itself must 
have been correspondingly confined 

In those early days when the camel represented 
the most advanced method of conveying merchan- 
dise, the powers of production known to and 
exercised in the present day would have been of 
little avail. The surplus produce of one district 
could never have been exchanged for the surplus 
produce of another to the extent now carried on, 
and industry wonld have led a languishing hfe, 
oppressed by its own offspring. Thus it is that the 
merchant plays as important a part in the main- 
tenance and forward movement of a community.as 
the manufacturer. It appears, then, that a know- 
ledge of the routes whereby merchants send their 
produce is just as important as a knowledge of the 
processes of manufacture. 

Taking England as the centre whither the 
merchandise is brought, we find it convenient to 
divide the routes we are to consider into six 
groups :— 

I. From North Europe, embracing the Baltic Sea. 

If. South Europe, embracing the Black Sea and 
Mediterranean. 

III. Africa. 

IV. America, by the Atlantic. 

V. America, by the Pacific. 

VI. Australasia, India, and China. 

I. The principal ports whence ships issue into the 
Baltic are Cronstadt, St. Petersburg, Riga, Memel, 
Danzig, Helsingfors, Abo, Gefle, and Stockholm. 
These are frozen up for at least five months in the 
year, so that the commerce of Russia, Prussia, and 
Sweden, so far as it is dependent upon these ports, 
is during that period practically at a standstill. 
From Cronstadt (which since the dredging of the 
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Neva has been largely superseded as a trading port 
by the capital) and 8t. Petersburg the leading 
shipments are wheat, hemp, flax, deals, spars, lathe- 
wood, isinglass, and bristles. From Riga oome deals 
and fir-sleepers, most of which go to Grimsby. 
Meme] is noted for its red deals. Danzig, Helsing- 
fors, and Abo are also chiefly occupied in deals, the 
long deals from Dansig being specially prised for 
laying decks with. The ports of Stockholm and 
Gefle, being situated in the mining districts of 
Sweden, ship iron and copper. The route from 
Stockholm to England, a distance of 1,130 miles, is 
by way of the Sound and the North Sea, from five 
to six days being the usual time taken by steamers, 
six weeks being the ordinary time taken by salling 
ships. 

Deals—so far at any rate aa bulk is concerned— 
form the main element in the Baltio trade. They 
are prepared in the pine forests that clothe the 
surrounding regions; and from May to November, 
day after day, the quaint craft that bring them 
over may be seen entering our ports or lying in our 
rivers. They are ensily distinguished by the ever 
present windmill, rendered necessary to drive the 
pump. As they carry timber there is little danger 
of their sinking ; and a leaky vessel, though it lets 
In water, may also be regarded as letting in ballast 
at the same time. The refuse resulting from the 
making of the deals is also sent over here to be 
uxed for firewood, and the refuse of the flrewood 
preparation is made into wood pulp to be made 
Into paper; the sawdust again being economised as 
fuel for the saw-mill. The forests whence these 
vast supplies of timber are drawn are, for the moat 
part, in the hands of the Government, the revenue 
from them being devoted to meet the public ex- 
penditure. 

From the ports on the Norwegian const further 
supplies of timber are sent; to the north of 
Drontheim, however, the prevailing industry is the 
curing of fish, and this then becomes the staple 
export. Hamburg is one of the most important of 
the North Sea ports, and thence comes every variety 
of foreign manufacture and produce. The chief 
Dutch ports are Amsterdam and Rotterdam; there 
is also a considerable transit of Dutch goods in 
barges as far as Flushing. Belgian produce comes 
rid Ostend, and is specially noteworthy on account 
of the great quantities of rabbits which are named 
from the port of shipment. Another item in this 
trade is the stallions sent over here for breeding 
heavy cart horses. The eggs and butter from 
France are shipped at St. Malo to Southampton, 
and so good is the service between these porta for 
this particular trade in perishable goods that pro- 
duce offered for sale in the markets of Brittany 
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and Normandy on one day may appear on London 
breakfast tables on the following day. 

II. Coming now to the ports of South Europe, 
and beginning with the most distant, we find that 
what the Baltic does for North Germany, North 
Russia, Finland, and Sweden, the Black Sea does 
for Roumania, Southern Russia, and the north of 
Asia Minor. ‘The great wheat ports here are 
Varna, Kustendje, Odessa, Nicolaieff, Taganrog, 
Marianopol, and Berdiansk. The interior of the 
country on the north side of the Black Sea is covered 
with a rich black soil which yields rich crops for 
little outlay. ‘The port of Batoum has recently 
become the centre of a great oil trade. After being 
refined at Baku, where the petroleum springs are 
situated, the oil is sent by train to Batoum, where 
it is shipped in steamers specially appointed for 
this class of trade. The waste products from the 
refineries are sent up the Volga and used as fuel for 
stenmers. The Black Sea trade is carried on in large 
stenmers, which proceed through the Bosphorus and 
Dardanelles intothe Mediterranean, thence through 
the Straits of Gibraltar into the Atlantic. The 
distances to London are from Odessa 3,410 miles. 
from Taganrog 3,680, and from Batoum 3,670. 
Besides wheat, which is the staple export, large 
quantities of other cercals are shipped in the Black 
Sea, also tallow, hemp, caviare, hides, and tobacco. 

Of Mediterranean ports the chief in the dried 
frait trade is Patras—in fact, this, with oil and 
sponges, is the prevailing export from Greece. From 
the Turkish port of Salonica come occasional cargoes 
of grain. From Venice rid the Adriatic Sea fancy 
articles, especially in bendwork, are sent. The 
Venetian women have a skill in this that is un- 
rivalled, and yet they earn only 3d. per day! Thus 
it pays to send bends from London to Venice to be 
there put together, the finished work being sent 
back to London again. The Sicilian ports of 
Messina and Palermo send us salt, sulphur, and 
wine, and with Southern Italy olive oil. From 
Leghorn and Genoa comes the best quality of 
walnut wood, used for making musket stocks, and 
lamb-skins to be made into kid gloves! It may be 
worth observing here that skins imported into this 
country are seldom sold under their proper designa- 
tions. Besides the lamb-skins just referred to as 
supplying kid, another instance occurs to ua in the 
sheep-skins of South Africa. These are usually 
sold here as dog-skins. They are not woolly as our 
sheep are, but hairy like a dog. We refer to the 
native sheep—the big-tailed sheep of South Africa, 
as it is called. 

Proceeding round the Fremch shore of the 
Mediterranean, we reach the Gulf of Lyons, a 
name that immediately suggests silk. From the 
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east or Mediterranean side of Spain come raisins 
and other dried fruits, wines, tomatoes, and grapes. 
In the south of Spain is grown the sweet grape thas 
yields sherry, while north of Barcelona, which is 
the Manchester of Spain, is grown the French 
grape. At the Portuguese port of Setubal are pro- 
duced large quantities of salt, some of which reaches 
England by accident. On the sea-shore here are 
dug extensive shallow reservoirs which are filled 
by the tides. The heat of the sun evaporates the 
water, and all the labour required is to collect the 
salt, which is sent by ship to Norway to cure fish. 
On the way there salt-laden boats, which have to 
pass our shores, sometimes meet with accidents and 
put into our ports for repairs. The salt is then sold 
for whatever it will bring, as its value is too little 
to bear the cost of reloading. From the north coast 
of Spain, where the chief port is Bilbao, come the 
finest metal ores. These are mixed with our own 
metals and produce the finest quality of steel. 
This part of Spain comprises the Basque provinces, 
and was in the days of Rome the seat of iron 
manufacturing. The inhabitants are quite distinct 
from the other inhabitants of Spain, speak a dis- 
tinct language, and are supposed by some to be of 
the same race as the ancient Etruscans. The Basque 
provinces recall by contrast the southern shore of 
the Mediterranean, once the granary of ancient 
Rome. This district now yields little except es- 
parto, which grows wild. It is shipped from Svax 
in Tunis for paper-making. Among other Con- 
tinental ports between which and this country 
constant communication is kept up, but which 
call for no special mention, are Oporto, Bordeaux 
in the wine-producing part of France, Havre, and 
Calais. 

III. The ports for the north-west of Africa, from 
which we receive beans and grain, are Mazagan and 
El Arish. These being in Morocco, where the 
Sultan is supreme, the trade is irregular, the Sultan 
stopping it and allowing it just as he pleases, 
Along the coast of Guinea are the ports whence 
comes the palm oi]. This useful product is floated 
down the rivers in canoes and launches to the 
coast, these rivers thus receiving the name amongst 
traders of the “ oil rivers.” As regards South Africa, 
the bulk of the trade is carried on by steam, and a 
regular service, both for passengers and produce, 
with magnificent steamers, is provided by the 
Castle Line and the Union Line. Sailing vessels 
do a coasting trade, bringing produce from the 
smaller ports to Cape Town, Port Elizabeth, East 
London, and Durban. At these points the produce 
is collected and sent farther afield by steam. In 
a similar way tho railways feed the ports, the rail- 
ways in turn being fed by trek oxen. In this way 
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are gathered together the wool, mohair, hides and 
» Skins, ostrich feathers, copper ore, and other pro- 
ducts of the interior and outlying districts. The 
liners after leaving England touch at Lisbon, 
Madeira, Canary Islands, St. Helena, and Ascension, 
at some of which places the veasels are coaled and 
cargo and passengers landed or taken on board. 
The distance from London to Cape Town is 
6,242 miles, and the time taken by a liner is from 
seventeen to twenty days. Sailing vessels take as 
long as sixty days. 

On the east coast of Africa the most {mportant 
trading centre is Zanzibar, which with Delagoa 
Bay is in direct cable communication with England, 
Its chicf export is cloves. It has also nine-tenths 
of the whole ivory trade, which is brought from the 
interior, A weed is also collected from the rocks 
on the coast here, a species of lichen named 
orchilla, and is used in dyeing skins and Jeather. 
Other of its exports are gould, silver, iron, malachite, 
sesame secds, wax, oil, sago, arrowroot, tortoise. 
shell, and indigo. Steam vessels are employed in 
this trade, and come by way of the Red Sea and 
Suez Canal. Following the East African coast 
northwards we come to Egypt, whose produce is 
shipped from Alexandria, and comprises chicfly 
raw cotton and cotton seeds, cereals, wool, and 
onions. These, of course, come by way of the 
Mediterranean and Straits of Gibraltar. 
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LATIN.—XLIIT. 
[Continued from p. 206.) 
LATIN READINGS (contantcd). 
PLAUTUS. 
As a specimen of the powers of Plautus in a morc 
serious vein, we print from the same play the 
thanksgiving of Charmides to Neptune for his 
prosperous voyage :— 
TrRinumMvus, Act IV., Sc. 1, 1. 1—8. 
Canticum, —CHARMIDES. 
Salsipotenti et multipotenti Jovis fratri actherci, 
Neptuno, 
Laetus lubens laudes ago, et gratis gratas habeo, 
et fluctibus salsis, 
Quos penes mei fuit potestas, bonis meis quid foret 
et mene vitae, 
Quom suis me ex locis in patriam urbis tutelam 
reducem faciunt. 
Atque ego tibi, Neptune, ante alios deos gratis 5 
ago atque habeo summas. 
Nam te omnes saevom, severum atque avidis mo- 
ribus commemorant, 
Spurcificum, immanem, intolerandum, vesanum. 
Ego contra opera expertus. 


Nam pol placidum te et clementem eo usque 
modo, ut volui, usus sum in alto. 





NOTES. 

-Etherei, Tho epithet is applied to Jupiter as “ King of Afr,” 
in opposition to Salsipotens, ‘ King of the Deep.” 

Gratis gratas—‘* gratefn) thanks” (grates), 

Vuce penes, ete. “Who have had it completely In thelr power 
to determine what shoukl he the fate of my goods 
and myself.” Fenes fuit mei potesice in a somewhat 
tautological expression; Hit, ‘in whose hands was the 
dominion over me,” 

Fatriam urbis tutekum, “ my country and the protection of the 
city.” 

Ago atygue habeo, “1 express and feel.” 

Saevom Old spelling for sacrum 

“By actual fact, by expenienee.” 

Ful. A short form of the more common Edepol, “by Pollux,” 
a frequent oath, — Fo vague modo ut rofui, “exactly in the 
way ju which I wished,” 
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Opera, 


TERENCE. 

P. Terentius Afer flourished some yenrs after 
Plautus, from whose comedies you have already 
read extracts, and whom he excelled in greater 
purity of diction and finish of style, though ho 
cannot be credited with greater originality than 
his predecessor, being even more dependent than ho 
upon Greek sources for the form of his plays, the 
outlines of their plots, and the names and indi- 
viduality of his characters. Ho is said to have 
lived at the end of the Second Punic War, and to 
have been a Carthaginian slave, which latter state- 
ment is borne out by his name, Afer (the African). 
He is only known to have written six plays, all of 
which have come down to us, and which bear tho 
following tithes—“ Andria,” “ Hecyra,” “ Eanuchus,” 
© Hautontimorumenos,” “ Adelphi,” “Phormio.” It 
is necdless to give in detail the plots of any of 
these; they none of them gise a high idea of the 
morality of the age, and principally turn upon 
lovers’ intrigues, the father’s wrath-—a serious thing 
ina country where the father was allowed absolute 
control over his children—and the shifty wachina- 
tions of ingenious slaves, whose cunning, if not 
always successful, is generally the most amusing 
element in the piece. 

A few words are necessary to explain the follow- 
ing extract from the “ Andria.” Pamphilas, son of 
Simo, has fallen in love with Glycerium, a native 
of the isle of Andros—hence the title of the play. 
His father, hearing of it, and thinking the mnrriage 
not likely to be a very creditable connection, orders 
him to marry the daughter of his old friend Chremes. 
Davus, the slave of Simo, who hasa plot in his head 
for setting matters right, induces Pamphilua to 
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profess submission, and it accordingly becomes 
known that Pamphilus is to marry the daughter of 
Chremes (Philumena), with whom Charinus, a friend 
of Pamphilus, is already in love; and Byrrhia, the 
slave of Charinus, has just informed him of the 


report, 
Anpnia, Act II., 8c. 1, 1. 2—28. 


CHARINUS. BYRRHIA, PAMPHILUS. 
Cu. Va misero mihi. 

Ut animus in spe atque in timore usque antehac 
adtentus fuit, 

Ita postquam adempta spes est, lassus, cura con- 
fectus stupet. 


Br. Quaeso edepul, Charine, quando non potest 


id fieri, quod vis, 5 
Id velis quod possit. Cy. Nil volo aliud nisi 
Philumenam. By. Ah, 


Quanto satius ‘st te id dare operam, qui istum 
amorem ex corde ejicias ; 

Quam id loqui, quo magis lubido frustra incen- 
datur tua. 

Cu. Facile omnes, cum valemus, recta consilia 
aegrotis damuas, 

Tu ai hic sis, aliter censens. 
Iubet. CH. Set Pamphilum 10 

Video, Omnia experiri certum 'st prius quam 
pereo. By. Quid hic agit? 

CH. Ipsum hunc orabo: huic supplicabo : amo- 
rem huic narrabo meum : 

Credo impetrabo, ut aliquot saltem nuptiis pro- 
dat dies 

Interea fiet aliquid, spero. 
est. CH. Byrrhia, 

Quid tibi videtur? adeon’ ad eum? By. Quid 
ni? nihil ut impetres, 15 

Ut te arbitretur sibi paratum moechun,, si illam 
duxerit ? 

Cu. Abin’ hinc in malam rem cum suspicione 
istac, scelus ? 


By. Age, age, ut 


By. Id aliquid nihil 


Pa. Charinum video. Salve. Cu. O salve. 
Pamphile, 

Ad te advenio, spem, salutem, consilium, auxilium 
expetens. 

Pa. Neque pol consili locum habeo, neque ad 
auxilium copiam. 20 


Set iatuc quidnam’st? Cn. Hodie uxorem ducis ? 
Pa. Aiunt. CH. Pamphile. 

Si id facis, hodie postremum me vides. Pa. Quid 
ita? Ox. Ei mihi, 

Vereor dicere: huic dic quaeso Byrrhia. By. 
Ego dioam. PA. Quid cat? 

By. Sponsam hic tuam amat. Pa. Ne iste haut 
mecum sentit. Ehodum dic mihi: 

Namquidnam amplius tibi cum illa fuit Charine ? 
Cx. Ah, Pamphile, 25 
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Nil. Pa. Quam vellem. CH. Nunc te per ami- 

citiam et per amorem obsecro, 

Principio ut ne ducas. Pa. Dabo equidem ope- 
ram. CH. Set si id non potest, 


Aut tibi nuptiae hae sunt cordi. Pa. Cordi? 


S eaanenenl 


NOTES. 

A =m of oath, used merely to intensify a remark 
(lit. “by Pollux”); frequently the monosy lable pol is 
used, 

Quoniam id, ete. ‘Since what you wish for is an impoasibility, 
that you would make up jour mind to possibilities,” 

Tu si hic sis, “If you were in my condition you would think 
differently,” 

Age, age, ut lubet. A simple form of acquiescence. 
well, as you will.” 

Sed Pamphilum. Here his supposed rival appears on the stage. 

Quid hie agit. This is said by Byrrhiainan “aside.” ‘‘ What 
does he mean by making every attempt?” 

Credo impetrabo. “1 trust I shall obtain from him.” This is 
of course a construction not allowable in good Latin, 
The natural construction would be credo me impetraturtum 
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“ Well, 


ease. 
Id aliquid. “ That something he talks of means nothing.” 
Adeone, Asort of deliberative present which seems to point 


to a nearer object than the futuie, adivo. 
Scelus. For sceleste, ‘' Scoundre}.” 


Charinum, Pamphilus at this point catches sight of his 
friend. 


Pol. See note on line 5. 
Haut mecum sentit, ‘His taste differs from mine ” 
Quam vellem, se. fuisse. “ How I wish there had been,” 


Tibi sunt cordi, Cordi esse alicui means “ to be pleasant to any- 
one.” Pamphilnus contemptuously repeats the word, 
** pleasant indeed |” 


In the following extract, taken from the “ Phor- 
mio,” Demipho—whose son, Antipho, has married 
without his father’s consent - gives vent to his in- 
dignation, to the amusement of Phaadria, his nephew, 
and the slave Geta, who are overhearing him unseen, 
and throw in an occasional “ aside.” 


PHoRMIO, Act ITI., Sc. 3, 1. 1—16. 
DemipHo. Geta. PHAEDRIA. 

DE. Itane tandem uxorem duxit Antipho in- 
jussu meo ? 

Nec meum imperium : ac mitto imperium: non 
simultatem meam 

Revereri saltem? non pudere? O facinus audax, 
O Geta 

Monitor. Gg. Vix tandem. Dr. Quid mihi 
dicent ? Aut quam causam reperient ? 

Demiror. GE. Atqui reperi jam: aliud cura. 
Dg. An hoc dicet mihi? 5 

Invitus feci; lex coegit? Audio. Fateor. Gr. 
Places. 

DE. Verum scientem, tacitum, causam tradere 
ad versariis, 
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Etiam idne lex coegit? Gg. Dud duram. Pa. 
Kgo expediam : sine. 

Dx. Incertam ’st, quid agam; quia praeter spem, 
atque incredibile hoc mi obtigit ; 

Ita sum inritatus, animum ut nequeam ad cogi- 


tandum instituere. 10 

Qnamobrem omnes, cum secundae res sunt 
maxume, tum maxume 

Meditari secum oportet, quo pacto advorsam 
nerumnam ferant. 

Pericla, damna, exilia peregre rediens semper 
cogitet, 

Ant fili peccatum, aut uxoris mortem, aut mor- 
bum filiae: 

Communia esse haec: ne quid horum umquam 
accidat animo novom. 15 


Quicqwid praeter spem eveniat, omne id deputare 
esse in lucro. 


NOTES. 

Ttane tandem, An expression of surprise and indignation, 
‘* What forsooth?” 

Imperium, The vow which denoted supreme military power 
18 here to signify the absolute control, patria potestas, 
given by the Roman law to a father over his own son, 
which amounted even to a power of life and death, 

O Geta monttor’ Apostrophising the slave whom he thinks 
absent, and to whom he entrusted the care of his son. 
‘'O Geta, a fine mentor, truly” The slaves were fre- 
quently called by the name of the tribe from which they 
had been taken. Geta is one of the (retar or Thracian 
trite on the Danube. Davus in said to be the same word 
ax Dacus, one of a tribe inhabiting the modern Transyl- 
vania. 

Viz tandem, The slave, hearing his name mentioned, remarks 


aside, ‘‘ At last he has thought of me." Supply me 
meminil, 

Aliud cura. Lit. ‘‘ Think of something else.” ‘‘ Make your 
mind easy,” 


Causam tradere, etc., ‘to allow oneself to be beaten.” 

Ilud durum, Phednma feels that this is an unanswerable 
argument, but Geta conaoles him with the remark, ‘‘T'll 
get over it; leave it to me.” 

Spem is used to signify the reputation of evil as well ag the 
hope of good; so Dido in Virgil, ‘‘ Aneid,” iv. 419, 
says :— 

‘“‘Hanc ego ai potui tantum sperare dolorem.” 

Peregre rediens. ‘‘ Returning from foreign travel.” 

Ut ne, used with quid, to follow, signifies a purpose nega- 
tived, 


Deputare. “ To write all that down as profit.” 





KEY. 
Puavcrvs, “‘Tarmununues,” Act IV., 8c. 1. 

Cuarnm. To Neptune, potent o'er the deep and most powerful, 
the brother of ethereal Jove, joyously and sincerely do [ 
profiler praise, and return my grateful thanks; to the salt 
waves, too, with whom lay supreme power over mynelf—one, 
too, that existed over my property and my life,—inasmauch as 
from their realma they have returned me safe and sound even 
to my own nativecity. And, Neptune, before the other Deities, 
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do I both give and retum to you extreme thanks. For allt 
people talk of yau an being crue] and severe, of voracious 
habits, Althy, unsightly, unendurable, and outrageous ; on the 
other hand, I have experienced your kindly aid. For, in goad 
sooth, ] have found you merciful upon the deep, even to that 
degree that I wished. 
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THE ORGANS OF SENSE.—V. 
(Continued from p. 806,) 
Iit.—THE ORGAN OF SMELL (continwed), 
ONE great service which the sense of smell] renders 
to the higher animals—i.e., to beaats, birds, and 
reptiles—is primarily to warn them against re- 
ceiving into the Jungs and stomach noxious matters, 
and secondarily to guide them in the search for 
wholesome air and food. As a rule—to which, 
however, there are many exorptions—nanseous 
smells are associated with noxious gases, and food 
which gives off a pleannt aroma is of a nature, and 
in a condition, to supply good nutriment. The bulk 
of the atmosphere consists of inodorous gases, 
admirably mixed so as to suit the purposes of 
respiration, and the main products of vegetable 
life are nutritive and bland; but small quantities 
of destructive effluvia and of deadly poisons are no 
uncommon things in nature, and unless some kind 
of quarantine were exercised on air and food, the 
syxtem could not be maintained in health. True, 
therefore, to ita office of sanitary inapector, the 
organ of smell hold« a position at the entrance of 
the passages for air and food. In order to appreciate 
ita office, it is necessary to understand the relation 
of these passages to one another. This is best done 
by a reference to the illustration (Fig. 9). The 
largest figure represents the nose chamber of the 
left side; the hallow of the mouth below it; the 
pharynx, or channel for food, running down towards 
the stomach on the left side (of the figure); and 
the larynx, or channel of the air, when pursuing {ts 
course to the lungs, parallel to it, on the right-hand 
side, as they would appear if the head were cut in 
two with the downward stroke of a sharp resistless 
knife, made as near to the middle plane as possible, 
yet so as to be on the left of the upright partition 
between the two nose-chambers. The ordinary 
course of the air, when no food is being swallowed, 
is upward through the nostril, then horizontally 
through the lower part of the nose-chambers, then 
downward and forward behind the soft palate. 
entering the hole immediately below the part 
roarked as the “ epigiottis,” and so on to the lungs. 
The simpler course of the food is horizontally 
through the mouth, and then vertically down- 
ward. If the reader has understood the en- 
graving, he will see that the air and food passages 
cross one another; or, perhaps it makes it more 
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clear to say that the air passage enters the food 
canal from above, and passes out again below and 
in front of it. This is a singular arrangement, and 
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Fig 9.—I. VerricaL Section or Human Heap, svowina THE ReLaTioN OF THE PASSAGES FOR AIR AND Foon. 
Hi. Muscies or the Nosz. IV Siprum oF THE Nose AND ITS NERVES. 


WORK OF THE Nosk. 
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covers in the nasal chambers in front, and, on 
account of ita oblique direction, overhangs thee 
orifices, which are further defended from intrusive 


TI. FrRaxe- 


Ret. to Nos. in Figs.—I. 1, upper turbinated bone; 2, middle do, ; 8, lower do ; 4, hole leading to the canal which drains the 
eye; 6, Eustachian hole, 6, palate; 7, uvula;: 8, epiglottis; 9, pharynx; 10, larynx; 11, cricoid cartilage ; 12, thyroid 


cartilage ; 13, cavity of the mouth. 
6, cellular tissue, 


IT, 1, part of upper jaw bone, 2, nose 
II. 1, pyramidal musele of the nose; 2, muscle to lift the side cartilages ; 3, compressor of the none ; 


bone; 8, upper side cartilage ; 4, lower do. ; 


4, front dilator of the nostril ; 5, small compressor of the nostril; 6, hind dilator of the nostril, 7, muscle to pull down 


the aide cartilages, 
palate. 


open, one would have said, to the obvious objection 
that the food might get into the lungs, where it is 
not only not wanted, but could not be for a moment 
endured. This catastrophe is, however, provided 
against by the act of swallowing, in which the soft 
palate closes the air entrance above, and the epi- 
glottis is bent down, while the sides of the hole 
below are so contracted beneath its overhanging 
and protecting hood, that the food passes over it, 
and the drink on each side of it, without danger of 
their making an entrance into the larynx. It will 
be seen that the cffluvium from food not only rises 
into the nasal organ when it is presented to the 
mouth, bat passes to it also after it has been intro- 
duced into the mouth, so that the nose is an-effec- 
tive guard to this entrance, as well as to that which 
it more immediately oocupies. 

The external protecting framework, or nose. 


IV. 1, nerve of the lobe of nose; 2, olfactory lobe of brain; 8, nerves of the septum; 4, nerve of 


solids by a number of stiff hairs. At the upper 
part, 01 roof of the nose, this:framework is of bone, 
because there no flexibility is required, but towards 
the point it is composed of cartilages, which are 
more elastic, and which can also move in relation 
to one another, while the outer and lower sides 
of the orifices are composed of yet more bendable 
cellular tissue. These wings of the nose can play 
upand down, and to and from, the central partition 
by the action of muscles, so as to enlarge, contract, 
or slightly alter the direction of the openings ; but 
the framework is, nevertheless, stiff enough to keep 
the nostrila moderately distended while in a state 
of rest. Stretching horizontally backward from 
the noge are the nasal chambers, divided from one 
another by a plain partition, which is bony behind 
and gristly in front, and they pass under the 
chamber of the brain and over the cavity of the 


THE ORGANS OF SENSE. 


month, to open backward over the throat. Solid 
. floors of bone divide this second storey of the head 
€rom the upper and lower rooms, and bones also 


Fio. 10.—J. Vertica, Section or Hrap or Porpossr, BHOWING THE NABAL PARSAGE 
HEAD, BHOWING OLTER WALI OF THR NASAL CANAL, LEFI SIDE. 
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apparatus of smell on each alde arises from under 
the brain by three roots; it is in the shape of a 
little round horizontal bar of brain matter, ending 
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IJ. Veaticen Sreriow or Raspit's 
If. Unpir sipr or ligap or Srorten Doc-risin 


Refs. to Nos. in Figs.—I. 1, 2, cavity of the skull alinoat divided into two; 3, septum between the right and left halves of the 
brain; 4, nasal passage ; 5, slit-like orifice; 6, folded membrane ; 7, npper end of air-pasnage, grasped by the sides of the 


nasal canal, 8, soft palate; 9, hard palate; 10, tongue; 11, valve. 


II. 1, cavity of the brain; 2, 8, ethmo-turbinala; 4, 


lower turbinal ; 5, nostril; 6, palate ; 7, nasal canal; 8, bulla of ear; 9, bristle running through Eustachian tube. 


wall inthe right and left sides. These walls, how- 
ever, are not smooth and plain like the central 
partition, but have three bony projections one 
above the other, which are called turbinated bones, 
because they are curled upon themselves like scrolls, 
the first convex surface of the scroll being directed 
inwards. These turbinated bones stretch inwards, 
nearly reaching the plain partition, and thus divide 
each lateral chamber into three horizontal passages, 
called the upper, middle, and lower passages. All 
the interior of the chambers is covered with a 
membrane, which is very thick and pulpy on the 
acroll bones, the roof of the chamber, and cez.‘ral 
partition. This membrane is peculiar in that it 
secretes a slimy mucus, is very vascular, and so 
contains much blood, and the ultimate fibres of the 
nerve of smell end in its substance. The nervous 


in a bulb, and it lies in a groove of the soft brain 
ubove, and of the hard bone beneath, being 
Keparated from its fellow by a crest of bone. These 
bulbs being placed in the brain-case, send down, 
from all along their course, through many holes in 
the bones on which they lic, nervous cords, which 
divide and subdivide, and run, some to the vertical 
central partition, some to the top scroll-bone, and 
some to the roof of the chamber. Their distribu- 
tion, of course, indicates where the sense of smell 
resides, that is, not in the main channel of the air, 
which passes along the floor of the passage, out in 
the upper part of the chamber. Hence, when we 
want to smell anything, we take means to get the 
gas driven upward into the upper part of the nose. 
This is effected by contracting the nostrils, and 
drawing the air suddenly and sharply in, so that it 
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is directed upwards instead of along the floor of 
the passage. 

It has been remarked that the membrane of the 
nose is very fall of blood-vessels, and this is im- 
portant, because the presence of much warm blood 
distributed over a surface purposcly folded to give 
it a greater oxtent, has a tendency to warm the 
cold air as it passes through the complicated 
channels before it is introduced into the lungs. 
That cold air, introduced through the nose instead 
of through the mouth, is less likely to be injurious, 
is so far recognised, that respirators are used by 
delicate persons in cold air, while it is not thought 
necessary thus to protect the nose. Some of us 
need to be reminded that we should breathe always 
by our nose and not by our mouth. 

There are curious connections between the nasal 
chambers and the hollows in many of the bones of 
the face and head, which are analogous to the air 
cavities of birds’ bones. ‘The nose has also another 
office, in that it serves as a sewer for the eye. Two 
little ducts from the inner corner of the eye join 
and form a tube, which, after passing through a 
bony canal, delivers its drainage into the lower 
meatus of the nose by a small orifice, shown in the 
engraving. Hence, violent blowing of the nose is 
often resorted to in order to clear the eye from dust 
and tears. 

So far as concerns ourselves, the use of the 
olfactory organ is rather to teach us what to avoid 
than what to seek, and the pleasures of smell are 
rather incidental to other healthful conditions than 
much prized on their own account; yet the varied 
fragrance of a thousand flowers, so delicately dif- 
fused as not to pall the sense, or to surcharge the 
pure air, is no small addition tothe delights of the 
garden and the country. lf, however, we endeavour 
to imprison these odours, and make them our own, 
they are nearly always suggestive of a sickly 
effeminacy, and have called down sneers on their 
possessors. Thus, Cowper writes— 


“ His better hand, more busy, gives the nose 
Its burgaimot”; 


and Tennyson— 
** His easences turned the live air sick *; 
and again Shakespearo— 
** He was perfumed like a milliner.” 

It is curious to note that no sensation brings 
back scenes to our mind in go lively a manner as 
do odours long unsmelt ; a whiff of water containing 
sulphuretted hydrogen gas may serve to remind a 
middle-aged man of the days when he began to 
learn analytical chemistry. 

To us the sensations of smell are far leas vivid and 
reliable than those of sight and hearing, or even 
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those of touch and taste. They furnish but few 
starting-points for thought, or speculation, or reason 
to proceed from. We seldom employ the smell im 
investigation, unless it be upon objects which give 
no indication whatever to any of the other senses; 
and when we do so we are not satisfied until we 
have other confirmatory evidence as to the nature 
of those objects. The chemist in the laboratory 
will make use of this sense as a rough-and-ready 
inethod of detecting gases which cannot otherwise 
be easily dealt with, but he always confirms their 
presence by other tests if possible. Anyone who 
has presided over the practical experiments of 
students in chemistry will have been struck with 
the number of men whose sense of smell is imper- 
fect and unreliable; and even those who think they 
have this sense unimpaired are often misled, from 
the fact that they are conscious of a sensation, not 
produced by odour, but which is, in fact, only the 
general sense of touch, common to the surface of 
the body, and only more acute in the delicate lining 
membrane of the nose. Such students can detect 
pungent gases like ammonia and chlorine, but can- 
not distinguish between them, or between aromatic 
gases like alcohol and chloroform. On the whole, 
we make such little use of our organ of smell, its 
acuteness being as often an inconvenience as an 
advantage to us, that we endure the loss of this 
sense with more patience and with less sense of 
privation than that of any other. The estimate we 
form from experience of the comparatively small 
value of this sense is apt to make us misjudge its 
importance to the lower animals. But if we imagine 
that the impressions which this sense brings to 
animals are as dull, indistinct, and unreliable to 
their consciousness as to ours, a little observation 
of the habits of animals will soon lead us to suspect. 
our error. The sense seems to be the keenest in the 
carnivora, and man is so sensible of his inferiority 
to these in the sense of smell that he supplements 
his deficiency by their acuteness. The little terrier 
will inform his master, the rat-catcher, if the rat 
is at home by his impatient scratching at the 
mouth of the hole. The huntsman sces a fox croas 
an alley in a wood; Reynard has gone he knows 
not whither, and has left no trace which is avail- 
able to his dull sense. But a hound comes in 
sight, and when motioned to the place he sniffs the 
ground in uncertainty but for a moment, and then 
flings up his nose towards the sky, and with one 
long melancholy how! calis his comrades of the 
pack, and, in almost less time than it takes to write 
it, they are all in full cry on the trail, making the 
echoes ring with their confident music. Who has 
not observed the pointer, as he stops in the midst 
of his swift business-like beat, motionless, as if 
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- Medusa’s head had turned him to stone! Yet, if 
you mark him well, his whole frame is instinot with 
tremulous emotion; his eyes glisten, and seem 
starting from his head ; his nostrils twitch, and his 
limbs quake with excitement. The game lies hidden 
in deep cover; it is impossible for him to see it; 
but as you look at him you feel certain that he is 
as vividly conscious of its presence as if his eye 
saw or his foot were upon it. 

We have seen, in writing of the other senses, that 
while beasts seem to have these in preater efficiency 
than men, this is because their attention is not 
abstracted from their indications, and not because 
the organ is any more perfect or claborate in its 
structure; but in the case of the smell, a corre- 
sponding development and complication of structure 
accompanies a keener sense. The great difference 
between the skull of man and that of the beast 
consists in the fact that in the latter the brain and 
the brain-case—which it accurately fits—are much 
smaller ; the jaws—and therefore the hollow of the 
mouth—are much larger and longer. Now the 
nasal cavity which lies between these partakes, in 
the beast, of the clongation of the jaws, and not of 
the curtailment of the brain. The nose is almost 
always at the end of the muzzle, and the long 
chambers of the nose only pass under the brain at 
the posterior part of their course, where they also 
begin to descend to enter the throat. Hence, in- 
stead of comparing the face to a threc-storeyed 
house, as we did in speaking of the man, it should 
be compared to a two-storeyed shed, with a lean-to 
behind for the accommodation of the brain. The 
turbinated bones are, therefore, not so much one 
above as one behind the other, the front or inferior 
one being very much enlarged and contorted, or 
folded, so as to fill up the large chamber. This 
bone is very differently shaped in different animals. 
In the sheep it arises by a broad plate, which 
rans inwards from the outer wall of the nose, 
and then divides into two plates, both of which 
assume the form of scrolls, one curling upwards and 
the other downwards; and the number of turns of 
these scrolls is so great that if a transverse section 
of the nose be made, the edge of the bone looks like 
the capital of an Ionic column. In the hare and 
rabbit the bone has a different form, and consists 
of a number of plates one above the other, which 
aubdivide into other smaller horizontal plates or 
ridges, all of which are, so to speak, gathered 
togetber into one stem at each end. The seal has 
a bone of the same structure, but much more sub- 
divided and complicated; and the extraordinary 
development of the organ in these swimming 
oarnivora would lead us to suppose that they hunt 
by scent. It will be seen that the design of all 


these structures, however different their form may 
be, is to increase the surface over which the 
pituitary membrane, as it is called, can be spread. 
Now, in man, the membrane of the lower sorull- 
bone is not so specially the seat of the organ of 
sme}! as of a refined and acute organ of touch; for 
the nerve which supplies it is not from the olfactory 
bulb, bat from the fifth pair of nerves, It is this 
nerve which is excited by the application of snuff ; 
so that the snuff does not act as an odoar, but as 
an irritant, and the pleasure may be compared, by 
those who do not appreciate it, to the pleasure of, 
scratching in other parta of the body. In beasts, 
however, the turbinated bones are not one above, 
but one behind the other, and the air passes 
successively over them all, instead of below the 
ethmo—or upper turbinated bones as in man. 

Perhaps it is not out of place here to remark upon 
some functions discharged by the nose which are 
not olfactory. In the porpoise the brain has no 
olfactory lobe, and there are no olfactory nerves ; 
and therefore the nasal passages are mace sub- 
servient to the supply of the lungs with air. A 
reference to the engraving (Fig. 10, 7.) will show 
how the canal from the slit-like opening at the top 
of the head passes down past a valve, which closes 
it against the water when the animal is submerged, 
and then onward to the head of the windpipe, which 
here does not open on the floor of the oesophagus (or 
food-throat), but is continued up and thrust into 
the nasal canal, while the muscles of the soft palate 
and food-throat grasp it firmly. 

The hog uses his disc-shaped snout to turn up 
the earth, and the tapir curls his fexible nose round 
the grass to tear it up; but these slight differences 
from the usual development of the organ sink into 
insignificance beside the enormously clongated 
trunk of the elephant. In this beast the two 
narrow tubes into which the nasal chambers are 
continued forward, run to the very end of the 
organ, where there is, on the upper side, a finger, 
as it were, which seems to be as serviceable as any 
of our own. Strong bundles of muscles run along 
the trunk on all sides, and radiating ones pass 
between these, so that the beast can move his trunk 
in any direction he pleases. 


L I G H T . _-V o 
(Continued from p. 301.) 
PRODUCTION OF AX IMAGE WITH THE FLASK OF 
WATER. , 
WE may now proceed a step farther with our in- 


vestigation of the optical phenomena presented by 
& flask of water. Only part of the light which 
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falls upon the flask is sent back ; some of it passes 
through. The latter may be made to give an account 
‘of itself in the following interesting manner :—Be- 
hind the flask / place a stiff paper screen 4, which 





may be held upright between the leaves of a book. 
Put a candle at c—say, about a foot away. The 
light which passes through the flask forms itself 





Fig 42. 


into an image i. Observe, firstly, that the image 
of the candle is inverted ; and, secondly, that if 
the distance of the sent from the flask be increased, 
the position of the screen 
has also to be altered; 
thus, with the candle at c’, 
we have to move up the 
screen to a’. And, further, 
that we can increase the 
distinctness of the image by cutting off all mar- 
ginal rays, which may be done by interposing 
between the light and the flask an opaque sheet 
with a round hole in it, as at 11 (Fig. 42). All the 
above experiments may be done more perfectly 
with a double-convex lens, which is thicker in the 
middle than at the rim, and is drawn in section in 
Fig. 46. When such a lens is held in sunlight 
the solar rays are converged to a point J, called 
the principal focus, and it is hcre where the image 
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is formed for parallel rays like those of the sun. | 
Now place a candle at a greater distance from the 
lens than the distance of the principal focus, and 
place a white screen of paper on the other side of 


Fig. 41. 


the lens; an image of the candle will be cast on 
the screen. Fig. 43 will explain the formation of 
the image. The focus of each ray passing through 
the lens from the object is somewhere in the line 
drawn from the point in the object whence the ray 
emanates through the centre of the lens LL’ to the 
other side of it. Thus, if oc’ represent the centre 
of the lens, the point of light A has its focus some- 
where in the line AC’ a, and the point of light c has 
its focus somewhere in the line cc’c. Hence, if 
we trace the path of some other ray from the given 
point through the lens to where it intersects the 
line drawn through the centre, we shall have its 
position in the image ; thus, the ray AL is refracted 
in the direction La, and at the point a it intersects 
AC’a; ais the tip of the image of the object A B. 
The reader may exercise himself in finding out how 
the rest of the image, a 4, is formed. 


THE DOUBLE-CONVEX LENS IN THE EYE. 


A much more remarks. le lens than any of human 
construction is that which 
exists in the eye. The eye 
may be regarded as a spher- 
ical box packed with a trans- 
parent jelly v (Fig. 44), and 
with a lens Z held in position 
by suitable muscles. In front 
of the lens is an annular cur- 
tain of green or blue, etc., 
and in front of this, again, a 





Fig. 44. 
watery liquid in a cavity formed between the lens 
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e anda transparent bulging front called the cornea, 3. 
*Light from without passes through the cornea, 


he changes his gase from a distant to a near object. 
The reflected images of the candle from the front 


ale humour, ag, to the lens J, by which it is 
refracted and cast on to the 
back of the eye as a picture of 
external objects. The con- 
cave purple screen upon which 
this image is cast, at the back 
of the eye, is termed the re- 

Fig. 45. tina, and its impressions are 
carried by the optic nerve tu the brain to create 
the consciousness of sight. 

All one usually sees of the eye is represented in 
Fig. 45, where P represents the dark inner circle 
through which light enters the eye; it is called 
the pupil. Next we have the coloured ring ¢, which 


C re 














Fig. 40, 


varies in «'ze to regulate the amount of light enter- 
ing the ev:; this is theiris. Surrounding these we 
have w, t..c white of the eye. To sce what exists 
inside the eye, procure the eye of a sheep or of an 
ox, and cnt it open; each of the parts we have 
already m ‘ntioned will be found ; note particularly 
the form and nature of the crystalline lens. 


Thelens/(Fig.44)isun- =v 
like the hard breakable 
materials with which we a 
have carried on our ex- —— aaa 


periments; it is of trans- 
parent crystalline or- 
ganic material, variable 
in form according to 
the amount of pulling 
exerted on it by the muscles which hold it in 
position. Therein we have a beautifal provision 
for seeing both near and distant objects with ease ; 
in other words, of always keeping the images of 
objects on the retina, which is necessary for a clear 
sight of them. The retina is fixed in position; and, 
therefore, for near objecte the lens assumes its 
greatest convexity, and for distant objects its least 
convexity; and this alteration in curvature may 
even be seen by looking into the eye of a friend, 
with a candle or burning taper on one side, while 





and back surfaces of the lens reoede from each 
other. Hence, it is impossible to see distant and 
near objects at the same time. 

Look at a distant object. between the extended 
fingers ; so long as you see it clearly, the fingers are 
tadistinct. Next look at the fingers; the distant 
object cannot now be made out. 


THE ACTION OF LENSES ON LIGHT. 

The action of lenses on light becomes, perhaps, 
more intelligible to the reader if he considers their 
relation to the prism, which is very apparent on 
seeing sectional diagrams of them. The similarity of 
the double-convex lens B (Fig. 46) to the two prisms 
placed base to base ut A, extends also to their 
action on light ; for if parallel rays fall on them 
in the direction of the arrows, these rays are 
converged to a focus f on the other side. 
Again, the double-concave lens p, seen in 
section, is not unlike the view presented at C 
of two prisms apex to apex; and just as tho 
action of two such prisins on light is a diver- 
peut one, causing the rays to spread out, &o 
the double-concave lens has a divergent effect 
on rays pussing through it. 


CHROMATIC ABERRATION, 

Tho prismatic action of a lens on light Is still 
further shown in the coloured rim which surrounds 
the circular area it illuminates when rays pass 
through it and are cast on to a white screen. This 
may be seen by casting an image of the sun on to 
‘white paper by means of a double-convex lens, like 
a& spectacle-glays adapted for long sight. If the 





Fig. 47. 


paper be between the lens and the focus, the rim is 
red; but if the paper be placed beyond the focus, 
the rim is blue. The ray r (Fig. 47) in passing 
through the lens is refracted, and suffers dispersion, 
the red portion near the lens being outside, and the 
violet portion being inside; hence, in this region the 
light has a red border. After the rays have crossed, 
their positions are reversed, and beyond ¢’ the cir- 
cular area of light has a bluish border. Hence, a 
ring like Fig 48 to cut off the marginal rays would 
be of distinct use in climinating this coloured 
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border. Such a ring is called a “stop” or “dia- 
phragm,” and is of frequent use for this purpose in 
optical instruments. The iris is a stop or diaphragm. 
The dispersion produced by lenses is spoken of as 
thelr chromatic aberration. 


S1IONT SIGHT AND LONG SIGHT. 


A person who is short-sighted cannot see things 
at a distance, and he brings minute objects very 
near the eyes to see them clearly. 
The defect arises from the central 
part of the crystalline lens being too 
dense, and refracting light so as to 
form a picture in front of, instead of 
on, the retina. Spectacles with con- 
cave glasses correct the evil. 

In long-sightedness objects are seen best at a 
<clistance, and there is a difficulty in reading small 
type. Here there obtains in the eye an opposite 
condition of things from those found in short- 
sightedness. ‘The crystalline lens has a lowered 
refractive power, so that the images of objects are 
cast beyond instead of on the retina. The correction 
to be applied in this case is the use of spectacles 
with convex glasses in them. 
Short-rightedness is usually 
an accompaniment of youth, 
which may correct itself J 
with increase of years; 
long-sightedness, on the 
other hand, begins to show 
itself in middle-aged and 
old people. In the accom- | 
panying Fig. 49, the action 
of a short-sighted (A) and 
of a long-sighted (B) eye is represented, and by 
the side of each is shown the kind of lens required 
to correct the defect. 





Tig. 48. 


Fig. 49. 


. HE EYE AS A COLOUR-DISCRIMINATOR. 

A large wave breaking on the sea-shore necessarily 
expends more force than a small wave; a large ether 
wave breaking on or dissipating itself in the meshes 
of the retina must also similarly, one would expect, 
expend more force than asmall one. That suchdiffer- 
ences of mechanical effect. do exist has been proved 
experimentally. The physiological consequences in 
the individual are a consciousness of differences of 
colour ; thus, while the long ether wave produces 
the consciousness of red light, the ether wave of 
half its length appears as a violet light. All the 
differences of colour we see in a spectrum relate to 
differences of ethereal wave-length in the undula- 
tions which produce them. The wave-lengths of 
the rays of coloured light have been measured, and, 
roundly speaking, vary from a thirty-thousandth of 
an inch to a sixty-thousandth of an inch in length. 
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If we take the ethereal waves which would produoe 
lines of light in the position of the Fraunhofer lines, © 
the following is a more exact statement of lengthe, 
etc. :— 


Coloured Number of ether 
Ray. Colour waves ee fi 
A Red - - - 88,417 
Cc Orange - 88,708 
D, - Yellow 48,181 
E - Green 48,205 
¥ Blue 52,255 
Gs. = Indigo 58,971 
H; - : Violet 64,011 


The power of discriminating between different 
colours differs very much in people, and even in 
the same person under certain circumstances. Now, 
since in the pursuit of certain arts and callings a 
keen power of colour-discrimination is absolutely 
essential, it is of importance to know where and 
when the eye fails in this respect. 

There may be such a total lack of discernment 
of colour-differences that the apple and its leaves 
appear of one tint, or a solution of yellow bichromate 
of potash and another of green chromium chloride 
appear both alike. In such a case, the observer is 
colour-blind, and ought not to be engaged in any 
calling where distinguishing between colours is of 
importance, as in the case of the dyer, or of a railway 
servant who has to distinguish between signals of 
different colours. This defect in coluur-vision is 
sometimes called ‘‘ Daltonism,” because Dalton, the 
famous chemist, was colour-blind to a remarkable 
degree, and on one occasion is said to have put on 
red stockings for a Court reception under the im- 
pression that they were green. 

In advancing years the crystalline lens of the 
eye may become tinged with yellow, which has a 
tendency to make blues appear darker than they 
are. An artist suffering from such a defect would 
not use his blue pigments in proper quantity when 
depicting blue or partially blue colours, the tendency 
being to make them bluer than they ought to be, an 
effect which is said to be observable in Mulready’s 
later work. 

A personal matter which may affect everyone is 
that of eye-fatigue. Drop some red sealing-wax on to 
a sheet of white paper, and then steadily stare at it 
for a minute or two. Next transfer your gase to 
another part of the white paper, and you see a faint 
bluish-green image of the sealing-wax. In staring 
at the red wax the eye has become fatigued for red 
rays; in transferring the gaze to the white paper, 
the eye receives from it all the rays which go to 
make up white light, from violet to red, but being 
tired or weakened for the latter it fails to peroeive 
it, the result being that that area of the retina which 
has been thus weakened does not perceive the paper 
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to be white, but of a colour compounded of the 
»remaining colours of the spectrum. A buyer may 

jlarly stare so persistently at a coloured article 
that he fails to perceive its true colour; and two 
reds might be of distinct shades, but with a fatigued 
eye the difference would not be perceived. 


SUBJECTIVE OR ACCIDENTAL COLOURS. 

The experiment with the red wafer may be 
modified by substituting other colours besides red. 
If orange be used, a blue spectral image is seen ; 
when green is employed, the image seen is reddish- 
violet. These colours which are seen by a fatigued 
eye have been termed accidental—or, more appropri- 
ately, subjective—ocolours, The following is a list of 
subjective colours seen when a certain colour of 


object ig gazed at :— 


Colour of Object. Subjective Colour. 
Red -- . . - Bluish-green. 
Orange - Blue. 

Yellow - Indigo. 
Green - Reddish violet. 
Blue Orange-red. 

: Indigo - - Orange-yellow 
Wolet - Yellow -green. 
White - Black. 


An example of the last mentioned in the list may 
sometimes be seen under the following circum- 
stances. You are holding something in a gas-flame, 
and intently gazing at it for a while. When you 
have done, a black image of the flame may be seen 
by looking at a shect of white paper, and winking ; 
when the gaslight is very yellow, the image appears 
of anindigotint. This phenomenon always happens 
when a dazzling light is looked at. The burning of 
magnesium wire is a common experiment, and after 
it is over one usually sees a subjective image in black, 
which is of the shape of a drop of the molten metal, 
with a short length of oxide attached to it. In the 
case of the sun a series of images is seen. We 
mention this, however, only by way of offering a 
caution. Gazing at the sun is a dangerous experi- 
ment, which nearly cost Sir Isaac Newton his eye- 
sight. He was troubled with the subjective images 
to such an extent that he had to shut himself up in 
a dark chamber for three days to recover bis normal 
sight. 

: THE ORIGIN OF COLOUR. 

Although we usually speak of the light of the 
sun as being made up of the seven colours of the 
rainbow, it requires very little thought (after our 
experiments with the spectroscope) to see that it 
really consists of an infinite variety of colours. 
Every part of the spectrum, however narrow, has 
in fact a distinct colour of its own; and this line 
of spectrum by more dispersion may be resolved 
into.parts of less and greater wave-length, and, 
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therefore, of distinct colours, where the difference 
is inappreciable to the human eye. When this 
great variety of coloured light falls on to the 
surface of a subatance, it may be wholly or partially 
sent back or reflected: in the former case the sab- 
stance is said to be white; in the latter it may be 
one of an infinite variety of colours. Let us examine 
more particularly what happens when only part of 
the light is reflected, and the remainder is kept 
back—or, in other words, absorbed. 


ABSORPTION OF LIGHT. 

As we have already seen, the spectroacope enables 
us readily in some cases to find out what kind of 
light is absorbed by a substance. Thus, suppose ° 
we have an incandescent lamp in front of the alit 
of our spectroscope, yielding a continuous spectram ' 
from the violet up to the red, our coloured body if 
introduced between the source of light and the 
spectroscope roba the light of certain of its con- 
stituents, and the spectroscope enables us to find 
out what part of the light has been absorbed. 
Let us take a common substance—say, treacle—- and 
put it in a glass vessel, like a thin test-tube, so that 
light can pass through; we find, on examining the 
light which has come through with the spectroscope, 
we get a spectrum in which the violet, indigo, and 
blue are represented by a dark sapace--in other 
words, this part of the light has been kept back, 
or absorbed; some of the green, yellow, orange, 
and 1ed pass through, and yield the impronasion of 
yellow to the eye So it is with yellow bodies 
generally. Those yellow bodies which are not 
transparent reflect the green, yellow, ornnge, and 
red, and absorb the violet, indigo, and blue parta 
of the light falling on them. The rays which are 
reflected are received into the eye, and the im- 
pression of colour is produced. 

MONOCHROMATIC LIGHT. 

Salt the wick of a apirit-lamp with common salt. 
The flame appears golden-yellow, and, in fact, yields 
only one kind of light—yellow. It is termed mono- 
chromatic, which means “ one coloured.” 

If a monochromatic light like this be the only 
one in a room, some strange effecta are observed ; 
thus, fo matter how rosy-hued one’s face may be, it 
appears in such a light of a ghastly tint. A stick 
of red sealing-wax is of the same ghastly yellow, 
and a crystal of blue vitriol is coal-black. Every- 
thing which has not the power of reflecting this 
monochromatic yellow light appears black or void 
of colonr, and those bodies which do reflect it appear 
of different degrees of yellow. If the light of the 
sun were such a one-coloured light, the face of the 
earth would be a vast monochrome; ite non- 


reflecting surfaces often of a dead black, searcely 
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distinguishable from shadow, and the green of grass 
and leaf, the various colours of birds and flowers— 
would be of a wearisome ghastly one-tint, and there 
would be entirely absent all that pleasant variety 
of colour which renders floral nature so charming. 
With, however, the vast number of different kinds 
of light which constitute sunlight, and the infinite 
variety and texture of surface which obtains in the 
organic and inorganic worlds, we get a wealth of 
colour, which is a never-ending source of pleasure 
to the educated eye. 


ARTIFICIAL BOURCES OF LIGHT. 


Artificial sources of light—like the candle, 
paraffin-oil lamp, gas-flame, and electric incandes- 
cent or arc lamps—all give continuous spectra 
when examined with the spectroscope. There is, 
however, in every case a predominance of certain 
rays, which lend a specinl character to the light. 
Thug, for example, when the eye is accustomed to 
the light of burning gas in street-lamps and shop- 
windows, an electric aro lamp appenrs to have a 
distinctly blue character, and this arises from the 
relative weakness of gaslight in rays at the violet 
ond of the spectrum and the richness of the electric 
aro-light in these rays. The gaslight is distinctly 
yellower than the aro-light, and a tallow candle 
flame is even yellower than the gaslight. In such 
lights, therefore, as the candle and gaslight one has 
a difficulty in distinguishing between shades of blue, 
as this colour appears more or less black, and minute 
differences are lost. Colour-matching is, there- 
fore, impossiblo for certain colours in such lights. 
Amusing mistakes sometimes occur from this cause 
A lady in purchasing a piece of ribbon by gaslight 
selects what she takes to be a piece of thesame colour 
as a small bit she holdsin her hand. In daylight, 
however, it is found that a mistake has been made, 
as the two pieces of ribbon now appear distinctly 
different in colour, 
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SPANISH.—VITI. 
(Continued from p. 811.) 


CONJUGATIONS OF REGULAR VERBS (continred). 
PARADIGM OF THE THREE CONJUGATIONS (cont.). 


BSUBJUNCTIVE MOOD. 
FIRST CONJUGATION. 


: Preeent. Perfect Indefinite. 
Slag. Ame, J may love. Sing. eve email; I may have 
AY 
Ames, Hayas amacio, 
’ Ame, pays aimado. 
V. ame, V. haya amado. 
Plar, Amemos. Plur. Hayamos amado, 
Atvéla, Hayais amado. 
Amen. Hayan amado. 
¥YV. amen. VV. hayan amado. 
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Sing. 


Plur, 


Sing, 


Plur, 
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Imperfect. 
Améra, amaria, amaac, J 
soul, should, might 
ve. 


Aiaras, amarias, ama- 
ses, 
Amara, amaria, amase, 


V. amara, amarias, amnu- 
On 


Aiméramorn, amariamos, 
amAsemos, 

Ainarais, amariais, ama- 
neis. 

Améran, amarian, am4- 


nen. 
VV. améaran, amarian, 
al n. 


First Future, 
Bi amare, ¢/ J should love. 


Si amarea, 

Si amare. 

Si V. amare. 
Si amaremos, 
Si amareis. 

Si amaren. 

Si VV. aimaren 


Pluperfect, 
Sing. Hubiéra, habria, hubiése 
amado, I wondd, 


should, might kare 
loved 


Hulvséras, habrias, hu- 
Dieses atnado. 

Hubiéra, habria, hubié- 
86 ainady, 

V. hubiera, habria, hu- 
biése amado. 

Hubieramos, habriamos, 
hubiesemos amado. 

Hubieraw, habriais, hu- 
bieseis a:nado 

Hubiéran, habrian, hn- 
biesen amado. 

VV. hubiéran, habrian, 
hubiésen amady. 


Second Future. 


Si hubiére amailo, if I 
should have loved, 

Si hubiéres amado, 

Si hubiere ainado. 

Si V. hubiére amaido, 

Si hubieremos amadvu. 

Si hubiéreia amado, 

Si hubiéren ainado. 


Plur. 


Si ng. 


Plur 


Si VV. hubiéren amado. 


KECOND CONJUGATION. 


Present, Perfect Indefinite, 
Sing. Coma, J mery eat, Stug. Haya comido, Io may 
have eaten. 
Comas. Hayas comido, 
Coma tig de comido, 
V. coma V_ haya comido, 
Plur Comamos. Plur, Hayamos comido, 
Comais, Hayais comido, 
Coman, Hasan comido. 
VV. coman. VV. héyan cumido, 
Imperfect. Pluperfect 
Sing. Comiera, comeria, comi- Sing. Hubiéra, habna, hu- 
ese, J would, should, bese comida, J world, 
might cat. should, might have 
enten. 
Comieraa, comerias, cv- Hubieras, habrias, hu- 
néser bieses comido 
Conniéra, comeria, co- Hubiéra, habria, hubie- 
NiNGse, ae comido. 
VY. comiera, comerta, co- V hubiéra, habria, ho- 
miése, hiése comido. 
Plur, Comléramos, comeria- Plur. Hubiéramos, habriamos, 
mos, comiesemos hubiésemos comido. 
Comilerais, comerinis, Hubiérais, habnais, bu- 
comiéscis. biéxels comido. 
Comiéran, comerian, cu- Hubteran, habrian, hu. 
miésen. biésen comido 
VV. comiéran, comerian, VV. hubdféran, habrian, 
comiésen. hubiésen comido, 
First Future. Second Future. 
Sing. Bi comliere, «of J should Sing. Si haublére comido, ff 7 
eat, should have eaten. 
Bi comiéres. Si hubiéres comido. 
8i comiére Si hubiére comido, 
Bi V. comiére 81 V. hubiére comido. 
Plar, Si comtéremos., Plur, Bi hubiéremos comido, 
Si comiéreis. Si hubiéreis comido. 
Si comiéren. Si hnbiéren comido, 
8 VV. comiéren. Si VV, hubiéren comido, 
THIRD CONJUGATION. 
Present Perfect Indefinite. 
Sing, Viva, J may live. Sing. Haya vivido, J may hare 
Vivas. Hayas vivido. = {lived. 
Viva. Hava vivido. 
V. viva. V. haya vivido. 
Piur. Vivamos. Plur. Hayamos vivido, 
vais. Héayais vivido. 
Moo Hayan vivido. 
_ ve vivan VV. hayan vivido, 
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Imperfect, Pluperfeet. 
oSing. Viviern, viviria, viviese, Sing. Hubiéra, habria, hublese 
° 7 would, dd, mught vivido, 2 would, shoulid, 
wt. might have lived. 
Vivieras, vivirias, vi- Hubiéres, habrias, hu- 
_Vienes, , Dieses vivide. 
Viviera, vivirin, viviese. sort habria, hubiese 
a 
V. viviera, viviria, vi- Y. hubiéra, habria, hu- 
__viewe, biese vivido. 
Plur. Vivieramos, viviriamosx, Ulur, Hubieramoa, habriamos, 
Vividsennos, hubiésemos vivitlo. 
Vivierais, viviriais vivi- Habiérais, habria.a, hu- 
_ esela. biéseis vivido. 
Vivieéran, vivinan, vi- Hubieran, habran, bu- 
viesen. biésen vivido 
VV. vivieran, vivirian VV. hubiéran, habrian, 
viviesen, hubjesen vivido. 
First Future. Second Future. 
Sing. St vivicre, of I should Sing. Si hubjiére vivido, J 
lave should have lived, 
Si vivieres, Si hubiéres vivido, 
Si viviere. Bi hubiére vivide. 
Bid’ viviére. Si V. hubiere sivido, 
Plur. Si viviéremon. Plur. Si hubiéremos vivido. 
Si viviereis. Bi hubiéreis sivido, 
BI vivieren, Si hubléren vivido 
Si VV. vivieren. Si VY. hubieren vivide. 
VOCABULARY. 


A laa los, at tivo 
o'clock, — [u'cloch, 
A tax 


tres, at three 


Excribir,* to awrite. 
Fapafia, Spain. 
Favor, fjacour. 


Mafiana, to morrone, 
morning. 
Palabra, word. 


Amar, to love, Hablar, to speak, Permitir, to permit. 
Asunto, dusincss, Hallar, to fini. Quedar, fo remain 

matter, Hasta estonces, till Rehusar, to refuse. 
Beber, tn drink, then Reposo, repose. 
Buacar, to seek. Levr, to read. Responder, fo reply, 
Comer, to eat, (9 Liegat, to arrire, to answer, 

dine, Lievar, to carry. Termninar, to lermin- 
Corréo, post, mail. — Llorar, to weep. ate, to close. 
Cuando, when. Los Estados Uni Viajar, to travel, 
Cumplir, to sulal. don, the United Vivir, to liv. 
Deber, duty. States, Ya, already. 


1. 


El Aleman ama la verdad. 
5. V. busca reposo. 
el Ingles. 
manos no beben vino. 


EXERCISE 30. 
Translate into English -— 


Dios nos ama. 


No beben VV. nada. 
13. Escribis muchas cartas. 


G. Quedas triste. 
8. El Frances no come pan. 
10. No come V. nada. 
12. Marfa escribe cartas. 


2. Los pintores la aman. 3. 
4. Quedan contentos. 


7. Hablais 
9. Mis her- 
1]. 


14. V. vive en la 


ciudad. 15. ,Cémo halla V. este pan? 16. Maria 
Horabsa. 17, Pedro hablaba. 18. Las mugeres 
Moraban. 19. Yo bebfa vino. 20. Diego bebia 


4&gua. 21. Yo escribia una carta. 22. Vivias en 
Madrid. 23. Yo buscaba reposo. 24. Viajé por 
Espafia. 25. Viajé por los Estados Unidos. 26. 
Juan llordé. 27. Lef estos libros. 28. Bebimos vino 
y leche. 29. Escribi dos cartas. 30. Escribieron 
doce cartas. 31. Le han rehusado ese favor. 32. 
Juan me ha rehusado ese favor. 33. , Has viajado 
por Espaiia? 34. No hacomido V. pan? 35. He 
comido mucho pan. 36. ; Ha legadoel juez? 37. 
j Han hallado VV. mis lamparas? 38. ; Ha viajado 
V. por los Estados Unidos? 39. Hasta enténces no 


* Becribir \s irregular in its past participle, having cacrito 
and not escribido. a 
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habiamos terminado nuestros asuntos. 40. ,No 
habias vivido ya en | 

hallado el tesoro, escribf cartas 4 mis amigos. 42. 
Cuando hubimos hablado, nuestras hermanas llara- 
ron, 48. Vijaremos por Inglaterra, 44. Comeré 
este pan. 45. Comerin manzanas. 46. Escribiran 
cartas, 47. Mi criado llevaré las cartas al corréo. 
48. Habran legado & las tres, 49. Liorad con los 
que lloran. 60. Comed este pan. 51. Cumplid 
vuestras palabras. 52. Come t4 conmigo. 53. 
Come ti con Pedro. 54. Lean Ins sefioras esos 
libros. 65. Léa V. esa carta. 56. Hable V, Ea- 
pafiol, 67. No hable V.de eso. 58. No bebas vino. 
59. No lloréis. 60. Es posible que halles un tesoro, 
61. Ex probable que no cumplan sus deberes, 62, 
; Ojalé halléis reposo! 63, Si Maria Norara, Juan 
lloraria. 64. | Ojal& los hombres cumpliesen sus 
deberes! 65. Es posible que no hayan hallado un 
tesoro. 66. ;Ojal&que yo no hubiese hablado! 67, 
Si Juan no hubiese hablado, Marfa no habrfa llorado, 
G8. Si mafiana hallaren un tesoro, nos escribirén 
G9. Permitame V. leer eso libro. 70. Era preciso 
hablaries. 71. Estaban comiendo y bebiendo. 72. 
Habiendo hallado un tesoro en e] camino, le Nevamos 
en la casa del abogado. 


EXERCISE 3]. 


Translate into Spanish :— 

1. l weep. 2. My mother secks repose. 3, Sho 
does not find repose, 4. They speak. 5. Thou 
speakest. 6. They weep. 7. Do you (VE) speak 
Spanish? 8. Wespeak Spanish. 9. Ido not find 
repose. 10, Thou drinkest wine. 11. I drink water. 
12. Leat bread. 13. John reads books. 14. They 
read books. 15. Repliest thou nothing? 16. We 
drink wine. 17. Ye drink water. 18. The physician 
hives in London. 19. My daughters live in the 
United States. 20. Thou fulfillest thy word. 21. 
I fulfil my duties. 22. We were carrying much 
money with us. 23. The ladies were secking repose. 
24. 1 was weeping. 25. We were cating bread. 
26. They were living in London, 27. Ye were 
living in the city. 2& We were writing letters. 
29. The French woman found (perf. def.) no repose. 
30. We travelled through England. 31. They found 
a treasure inthe road. 32. I ate bread and butter. 
33. They ate sugar. 34. John answered nothing. 
35, You (V.) lived in Madrid. 36. I have found 
my treasures. 37. Has the? post? arrived'? 38, 
We have found the spoons. 39. Have ye refused 
them that favour? 40. I have kept (cumplido) my 
word, 41. They have fulfilled their word. 42. 
Hast thou eaten much honey? 43, Till then ye 
had spoken Spanish. 44. They had* already’ eaten? 
when we arrived. 45. Till then they had lived in 
peace. 46. When thou hadst dined, thy father 
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arrived. 47. I shall travel through Spain. 48. He 
will find a treasure. 49. Thou wilt read those 
books. 60. We shall fulfil our words. 61. I shall 
have dined at two o'clock. 652. The post will have 
arrived at two o’clock. 653. Drink ye water. 54. 
Live ye in peace with all men. 55. Let Mary read 
my letters. 66. Let men fulfil their duties. 57. 
Hat (V.) some apples and pears. 58. Read (VV) 
that letter. 69. Do not read this book. 60. Answer 
yeme. 61. Write ye to them. 62. Write thou to 
us. 63. It is possible that they may read those 
books. 64. It is probable that she may not answer 
him. 65. If Ishould find books, I would read them. 
6. Oh that they would not drink wine! 67. Oh 
that he would not weep! 68. It was (era) neces- 
sary that Mary should not speak loud (alto). 69. It 
is possible that he may not have arrived. 70. It was 
(era) strange that they should not have found those 
books. 71. If Peter? should arrive? to-morrow,! I 
will write to thee. 72. Will you (V.) permit me to 
read that letter? 73. John pretends not to have 
spoken. 74, Having found a book, Iam reading it. 


REFLECTIVE VERBS 

Those verbs are called reflective or reciprocal 
which reflect the action they express on their 
nominative, as:—Yo me desnudo, or me desnudo, 
I wndress myself; el se ahorcé, or se ahorcé, he 
hung himself; nosdtros nos amamos, we lore our- 
selves, or we lore each other. 

The reflective verbs are inflected in the same 
manner as the verb would be conjugated if it were 
employed without the reflective pronouns. The 
verb ahoroar is thus conjugated reflectively :— 


INFINITIVE MOOD. 
SIMPLE TENSES COMPOUND TENSES. 


Present —Ahorcarse, to hang Past.—Habérse ahorcado, to 


oneself, have hung onencl/ 
Present Gerund.—Ahorcandose, Past (Gerund. — Habiéndose 


hanging oneael/. ahorcado, having hung 
Participle. ~— Ahorcado, oneself. 
hung oneself, 
INDICATIVE MOOD. 
Present, Perfect Indeftnite. 
Stag. Me ahorco, J hang my- Sing. Me he ahorcado, J have 
a hung myself. 
Te ahorcas, Te has ahoroado. 
Se ahorca. Se ha ahorcado, 
Plur. Nos ahorcamos. Plur. Nos hemos ahorcado. 
Oa ahorcala, On habéis ahorcado. 
Be ahorcan, Se han ahorcado. 


And thus through all the moods and tenses. 

It must not be forgotten that the reflective pro- 
nouns are always in the objective case, and governed 
by the verb which comes after them or to which 
they are joined (for they are always joined to 
infinitives, gerunds, and imperatives). The nomina- 
tive personal pronouns are not generally used. 

THE PASSIVE VERB. 

A passive verb is conjugated by adding to the 

auxiliary verb aer, through all its moods and 
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tenses, the past participle of the verb to be con- 
jugated. The participle in such a case is inflected « 
by gender and number like an adjective. Thus, to 
say, Ae is loved, she is loved, they are loved (masc.), 
they are loved (fem.), would be—El es amado, ella 
es amada, ellos son amados, ellas son amadas, 

The passive verb formed by ser is used in Spanish 
in the present and imperfect tenses of the indicative 
mood only when a mental act or state of the emo- 
tions is spoken of ; thus we can say, ella es amada, 
she is loved ; but we cannot say, ella es hallada, she 
is found ; since, in the latter case, no state of mind 
or feelings is described, and the perfect indefinite 
tense must be employed, thus :—Ella ha sido hallada, 
she has been found. For the past tense of the in- 
dicative, when no state or act of the mind is spoken 
of, the perfect definite must be used, as :—\La casa 
fué (mot era) quemada, the house was burnt. 

The passive verb ser hallado is thus conjugated :— 

INFINITIVE MOOD. 
SIMPLE TENHES. CUMPOUND TENSES. 
Present —Ser hallado, to be J’ast.~ Haber sido hallado, to 
found. hare deen found, 
Present Gerund.—Siendo hal. Past (erund.—Habiendo sido 
lado, being found hallado, hamng 


Past Partictple.—Sido hallado,* Sound, 
been found 


INDICATIVE MOOD. 
Perfect Definite. 


Sing. Fini hallado, J was found. 
Fuste hallado. 


Present, 
Sing Soy hallado, J am found. 
Erea hallado. 


Ea hallado. Fue hallado. 


V es hallado. V. fue hallado, 
Plur Somos halladoa, Plur. Fourmos hallados. 
Soir hallados. Futsteis hallados. 
Son hallados, Facron hallados, 
VV. son hallados. VV. fueron halados. 
| eg First Future 
Sing Era hallado, J was found. Sing. Beré hallado, J shall or 
wzll be fonnd, 
Eraa hallado. Reras hallado. 
Era hallado. Serd hallado, 
V. era hallado. V. sera hallado. 
Plur, Eramos hallados, Plur. Seremos hallados. 
Erais hallados. Seréis halladoa. 
Eran hallados. Seran hallados, 


VV. eran hallados. VV. seran halladoa, 


IMPERATIVE MOOD. 


Sing. Sea hallado, let me be Plur Seainos hallados, let vs 
Jound, or may I be be found, or may we be 


found, found, 
Sé hallado, be thou Sea hallados, be ye or 
d you found, 


ned. 

No seas hallado, be not 
thou fouad. 

Sea hallado, let Aim he 
Anne, or may Ae be 


No seais hallados, be not 
you sae 

Sexun hallados, let them 
be found, or may they 


found. be found, 
Sea V. hallado, be you Sean VV. halladus, be 
found. you found. 
BUBJUNCTIVE MOOD. 
Present, 
Sing. sa So I may be Plur. Seamoe hallados. 
Seas haltado. Benis hallados. 
Séa hallalo Sean halladoa, 
V. sea hallado, * VV. sean 


* Hallado meana been found, as well an found, so that sido ip 
nat used in forming the passive past participle. 
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Foora, seria, f a oe Fuéram veriam 
Sing. ese - Play. on, on 
fudsemos halladus. 


lado, J would, should, 


might bs found, 

Fueras, serias, fueses Fuérais, serials, fuéseis 
hallado, hallados. 

Foera, seria, fuese hal- Fueran, serian, fuesen 
lado. hallados. 

V. fuera, seria, fuese VV.fueran, serian, frescn 
hallado. halladus. 

First Future. 
Sing. Si fuere hallady, y J Flur. Si fuéremos hallados, 

should be found. 

Si fueres hallade. Bi fuéreis lalladus, 

Si fuere hallado. S) fueren haljados. 


Si V. fuere hatlado. Si VV. fueren hallados. 
The compound tenses of the passive verb are 
formed by the several simple tenses of haber and 
the passive past participle of the verb to be con- 
jugated, as :-— 
He sido hallado, J have been found. 
Habia sido hallado, i had been found. 
Habré sido hatlado, J shall have been found, 
Si hubiere sido hallado, y J shuuld have been found 
Se and the other personal pronouns of the first 
objective case are often used in Spanish with neuter 
or active intransitive verbs, and in such cases seem 
redundant in English, as:—V. se burla, you jest ; 
mucho me alegro, J rejuice much; se caeré VV., 
you will fall. hose verbs designated with an 
asterisk (*) in the vocabulary are thus used. 


VOCABULARY. 
Acercarse,* to ap- Burlarse,* to yea. Pala (1), country, 
prouch, t2 draw Usconiir, to hide region 
near. Invierno winter Portarse,® to behave, 
A las seis, af six Juntarse,* fo as- by conduct oneself 
0 clock, semble Primavera, spre) 
A lax siete, at seven Levantar, lo raise; Quejarae,” fo cor 
0 clock, levantarse, to —_ plain, 


Alabar, to praise, 

Alvgrarse,* to re- 
jotce. 

Armar, to arm. 

Bien, well, properly. 


rise 
Mal, badly, tmpro- 
perly. 
Meters: ,* to meddle, 
to interfere 
EXERCISE 32, 


Translate into English — 
1.7 C6mo se halla V.? 2. Los abogados se portan 


mal. 3. Os portdis mal 


contento. 5. Pedro se alab6é 


armé. 
escondimos. 


Tus amigos se juntara4n en Londres. 
14. Armese V. 
16. Se acerca el invierno. 


13. Armémonos. 
mucho. 


7. Se salvaron. 


8. Me escondi. 
10. ;Ojal4 me hallase con ella! 


Retirarve,* to retire, 
to withd rare. 
Salvar, to ave. 


4 Kl carpintero se haila 
6 El general se 


9. Nos 
11. 

12. Alab&os. 
15. Me alegro 
17. V. se burla. 


18. Pedro se queja. 19. ; De quién se quejan? 20. 


Siempre me levanto 4 las seis. 
‘VY. del pais? 22. Se alegran. 


21. j No se retiraria 
23. Alegr&os. 24. 


Alégrense. 25. No se queje V. 26. No nos metamos 
en los asuntos del juez. 


EXERCISE 33. 


Translate into Spanish :— 
1. Peter behaves himself well. 
thyself well? 3. They assembled (themselves) in 


Madrid. 


2. Thou behavest 


4. Thou lovest thyself. 5. The woman 
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hid herself. 6. My* brothers‘ praiso’ themeelves', 
7. I praise myself. 8, We arm ourselves. 9. They 
have behaved themselves badly. 10. Oh that they 
would conduct themselves well! 11. Hide thyself, 
12. Save yourselves. 13, Praise yourself, 14. Thou 
jestest. 15. The* spring? approaches’. 16. They 
complain. 17. Thou rejoicest. 18. You? ( V.) have! 
risen*, 19. Have I ever (nunca) meddled in your 
(de V.) affairs (asuntos)? 20. 1 will retire. 





COMPARATIVE ANATOMY.—X. 
[Continued from p. 315 ) 


INSECTA (continued). 
OnE thing should be noted in this ordinal arrange- 
ment which otherwise might perplex the student. 
The Dragon-fly family, with its nearly allied 
famihes of the Epbemeride (May-flics) and the 
Perlidw, are transferred from the Neuroptera to 
the Orthoptera on account of their having a free 
prothorax. Now the dragon-fly was once considered 
to be the very type of a neuropterous insect, and 
It seems probable that Linnwus intended that 
it shuuld be the type of the order he constituted ; 
nevertheless, it is certain that the dragon-flies and 
the may-fites show a nearer relationship to the 
Orthoptera than the rest of the so-called Neuroptera. 

The Hemiptera are so named from the fact that 
many of them have thew fore wings distinctly 
divided into two parts; the anterior and outer half 
being horny, hke the wing-cuses of a beetle, while 
the inner and hind half is membranous, like the 
wing of a bee. 

As this peculiarity only belongs to one large 
division of the order, some naturalista have given 
to it the name Jthynchota, or beaked insects, on 
account of the long rostrum or sucking snout which 
is found in every member of the order. 

The order is divided into two tribes, the Home- 
ptera and the Heteroptera. lt is in the Homoptera 
(like-winged) that the wings are of the same consist- 
ency throughout. One of the largest and most cele- 
brated of these insects is shown in the illustration. 
The insect represented is the female. The male in 
larger, and is furnished underneath with two large 
plates covering in a musical apparatus, which it 
plies most vigorously both during ‘the day and 
night. The writer took this insect in Italy, where 
it abounds, and has been known since classical 
times. The ancients called the cicada happy, 
because it had a dumb wife. The cochineal insect, 
the aphides—-whose periodical presence in vast 
multitudes on plants is commonly called a blight-— 
the Chinese lantern-fly, and the froghopper, sll 
belong to this sub-order. Lice and bird-lipes 
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(Pediculina and Mallophaga) may also be con- 
sidered to be aberrant families of this sub-order, 
thongh some have made separate orders for each 
of them. 

The Heteroptera (unlike-winged) have wings such 
as have been described as giving their name to the 
Hemiptera. The insect marked 2intheJllustration 
may be given as a type of this sub-order. The 
water-scorpion. the water-boatman, and the hydro- 
metra each represent families of this sub-order. 
The last-named is represented in the engraving. 
I¢ may be seen skating over the surface of every 
piece of water in summer and autumn. 

The Diptera may be divided into the flies proper 
and two aberrant families. The lowest of these 
families is well known to us, being represented by 
the almost ubiquitous flex. The mouth-organs of 
this insect are very different from those of the 
genuine flies, and in the place of wings they have 
only four scales, which appear to be quite useless, 
Nevertheless, they seem from their metamorphosis, 
and for other reasons, to be more nearly allied to 
the Diptera than to any other order. 

The genuine flies may be divided into two great 
divisions, one of which, the Brachycera (short- 
horned), have short antennw composed of three 
joints, while the palpi are of one or two joints; the 
other sub-order, named Nemocera (thread-horned), 
have their whip-like antennax (sometimes beaded) 
in many joints, while the maxillary feelers are four- 
or five-jointed. The antenns also often have fine 
secondary hairs springing from each joint, which 
gives them the appenrance of a plume. This, in 
the common gnat, is a very pretty object. The 
common daddy-longlegs (Tipula) is a good example 
of this order. Both of the flics in the illustration 
belong to the Brachycera. The hornet-fly is one of 
the largest of our British Diptera, and while in 
flight is very like the insect from which it derives 
its specific name. 

The Lepidoptera have been variously divided 
into groups. The sub-order Macrolepidoptera 
includes the day-flying butterflies with knobbed 
antenns, the hawk-moths (Sphingidsw), the thick- 
bodied moths (Bombycidss), the Noctum, and the 
loopers (Geometrid) ; while the other sub-order, 
Microlepidoptera, comprises the pearl - moths 
(Pyralidw), the bell-moths (Tortricidm), the cloth- 
moths (Tineina), and the plumo-motha (Ptero- 
phoridw). The moth in the engraving belongs to 
the Noctugx, and is called Euclidia on account of 
the pattern of geometrical figures formed by the 
coloured scales of the wings. 

The Hymenoptera are divided into the Aculeate, 
or stinging ; the Entomophagous, or insect-eating ; 
and the Phytophagous, or plant-eating, sub-orders. 
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Some species of the latter sub-orders can prick, 
but the Aculeata are those which have a perforated 
sting leading from a poison-bag. The males of 
these have thirteen joints, and the females twelve 
joints totheir antennz. The abdomen is connected 
with the thorax bya very thin stalk. The females, 
or workers, usually feed the larve or grubs, which 
are walled up in cells. The bee, the wasp, and the 
ant each represent different families of this order. 

In the entomophagous Hymenoptera, the females 
are furnished with an ovipositor, placed between 
two side-plates, which are usually stretched freely 
out from the end of the abdomen, and are often of 
great length. This complex instrument is made 
use of to insert the eggs deep into the bodies of 
the larvae of other insects, in the abdominal cavity 
of which the footless larve live parasitically, and 
there change into pupw. Hence the enthusiastic 
lepidopterist who breeds his moths from caterpillars 
is often woefully disappointed by having a brood 
of ichneumon-flies emerge from the chrysalis, whose 
once living tenant they have entirely consumed. 
No. 8 in the illustration represents an entomo- 
phagous insect. In the phytophagous Hymenoptera, 
the abdomen is joined to the thorax by its whole 
width and not by a stalk. These insects are called 
saw-flies, because they are furnished with a double 
saw at the end of the boly, with which they saw 
into wood, and there deposit their young, which, 
when hatched, are herbivorous. 

The beetles (Coleoptera) form a well-defined 
order, none of the families of which can be called 
aberrant—that is, they cannot be said to stray far 
away from the true bectle type. The main divi- 
sions of the beetles have been founded on the 
number of the joints of the foot below the tibia. 
Thus the Pentamera have five joints to all their 
feet; the Heteromera have four joints to the feet 
of the third pair of legs, and five to the others, 
The Cryptopentamera have apparently four joints 
to all their feet. This appearance is occasioned 
by the great reduction in size, or, as it might be 
called, the abortion of one of the joints of each 
foot. The Trimera, similarly, have apparently 
three-jointed feet. Both the beetles in the engrav- 
ing belong to the Pentamerous division, The 
Cicindela is a carnivorous beetle, and the Geotrupes 
is an herbivorous lamellicorn—i.e., the last joints 
of the’ antenne are produced into flat, appressed 
plates. 

The Neuroptera, narrowed by the transference of 
the dragon-flies and the may-flies to the Orthoptera, 
are divided into the Planipennia—in which the 
hind wings are like the fore ones, and not folded— 
and the Trichoptera, in which the wings are hairy 
or scaly and the hind pairs folded. To these 
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divisions, also, must be added the aberrant sub- 
order, called Strepeiptera (screw-winged). The 
males of these have curious twisted and aborted 
organs to represent the fore wings and widely ex- 
panded hind wings; while the females are wingless, 
and inhabit the bodies of bees, between the seg- 
ments of whose abdominal rings they thrust forth 
their heads. 

The Orthoptera, as defined above, comprise not 
only the genuine Orthoptera represented by the 
cockroaches, walking-leaves, grasshoppers, and 
crickets— whose main characteristic is the folding 
of their broad hind wings longitudinally, after the 
manner of a lady's fan—but also the white ants, 
the earwigs, and dragon-flies, etc., and also two 
aberrant groups, called Physopoda and Thysanura. 
The earwigs (Dermaptera) are distinguished by 
their short, leathery, unveined elytra or fore wings, 
which cover the membranous hind wings. These 
latter are folded when at rest, first in a longitudinal 
direction, and then doubled up transversely, so as 
to occupy but little space. When extended, there 
membranous wings are in shape like the human 
ear, hence the name ear-wing, and its corruption 
earwig. The pincers at the end of the body, the 
uses of which are so jittle known, furnish another 
character which is conspicuous to all. Two more 
aberrant sub-orders, the Corrodentia and Physxopoda 
(bladder-footed), are of little importance. Another, 
which would be better placed in a separate group, 
as some entomologists have suggested, is called the 
Thysanura, and is remarkable for having long 
bristles at the end of the body, which in the Podura 
are bent under the body, and serve as springs to 
jerk the insect into the air when it wishes to leap, 
much after the manner of the toy leaping-frog. 
These creatures have their bodies covered with 
scales, which are so small yet so beautifully sym- 
metrical in their markings as to make excellent 
test objects for the high powers of a microscope. 

The tribe to which the white ants belong is called 
Orthoptera socialia, because they live in communi- 
ties. Although they belong to quite a different 
order from the true ants, vet the popular name is 
justified by the fact that their habits are mostly 
similar to them. Ii is a singular coincidence that 
in both the cases of the true and the white ants, 
there are not only males and females in the com- 
munity, but also neutral wingless forms, which, 
though themselves sterile, are highly instrumental 
in presiding over the reproduction and rearing of 
the young from the other fertile forms, and also in 
the defence of the nest and community. In the 
case of the Termites, the neuters are called soldiers, 
beacause of their immense jaws, wherewith they 
attack all introders. The larve and pep are 
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active, and do the work of the commanity. The 
female has wings which have only a temporary 
use. When pregnant, she is placed in a royal 
apartment, and fed while she increases to an 
enormous size, preparatory to the production of 
some 80,000 eggs. 

The Praying Mantis is a good example of another 
family, The cognomen is applied on account of 
the bent fore legs of the animal, which are supposed 
to represent the attitude of prayer. The mantis, 
however, uses them to inflict painful wounds by 
the aid of the sharp-pointed tibim. 


ECHINODERMATA (HEDGEHOG-SKINNED ANIMALS), 


From the earliest times, before Aristotle wrote 
of animals, the great similarity in outward appear- 
ance between the hedgehog, when rolled up in self- 
defence, and the sca-egg, or cchinus, has been so 
recognised as to cause them to be called by the 
same nome. In Greek, echinus (¢dxyivos) means both 
the one and the other. 

Theshell ofa typical echinus, upon which thespines 
are set, isa round box of very complex and benutiful 
structure, It consists of plates of carbonate of Hine 
80 closely and accurately fitted together that, even 
after the spincs have been stripped off, it requires 
minute examination to discover the lines of division 
between them. The bux has the form of a more or 
less depressed sphere, varying from the shape of a 
true globe tothatof a Turkish turban. At each pole 
of the box there is a hole: that which opens on the 
under side of the animal is the mouth, while that 
which is found at the centre of the top side is the 
vent. A further examination reveals that the shell 
is made up of five similar radia] divisions, which 
stretch from pole to pole, and may be thua de- 
scribed :—The central zigzag line, running from 
mouth to anus, has on either side of it a row of 
small plates alternating with one another; and on 
the outer side of each of these rows of plates isa 
row of small holes. There are six of these holes in 
cach plate. Externally to these perforated plates 
are situated two other rows of larger plates, one on 
each side, and these are united at their external 
edges to the next radial division of the box by a 
zigzag line. The outer side of both the perforated 
plates and the plates without holes are covered 
with bosses, each of which bas a more prominent 
roundel knob projecting from the top of it, which 
knob has a pit in its centre. These knobs bear the 
spines. They are of various sizes, but so arranged 
as to form a beantifully regular pattern; for each 
plate has at its centre a large boss, and, as the 
plates are regularly placed one above the other, 
there are, on the whole shell, twenty rows of these 
tubercles running from top to bottom, set on lives 
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which correspond to the meridians of a globe. Yet, 
#f the reader has followed the description, he will 
see that these rows are not all at equal distances 
from one another, for those on the smaller per- 
forated plates are approximated, while those of the 
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avenues of trees on each side, and so were called 
ambulacra ; ambulaorum being a post-classical Latin , 
word, meaning a garden walk. At the point where 
the two converging perforated tracts unite is a 
single six-sided solid plate, which has at its side 





Fig 82.—I. Diagram SHOWING TRE PLATES AND HOLES ON THE UPPER sIDE OF AN Ecninvs SHELL. IT. AMBULACRAL PLATES 


RNLARULD, 
ARCTION OF ITs TUBERCLE 
Binge view or A SINGLES Jaw. 
Catcarrous Loops (a) 


Refs, to Noa. in Fign —I, 1, anal hole, 2, madre 


ment of stomach; 4, anua. 


larger plates are removed from one another; nor 
are the tubercles of the several rows all at the 
same distance from each other. Besides these 
tubercles, a great many others of various sizes lie 
between the rows. 

The ten perforated tracts which, being arranged 
in pairs, form five double bands or courses, converge 
towards the mouth and anus. The regularity of 
these tracts, converging at both ends and leaving 
between them a solid tract, has suggested a fanci- 
ful analogy. They were thought to resemble the 
@tavel walks of our gardens, with their borders or 


1. EcuHinua pIvipktD IN THE EQUATORIAL REGION TO BHOW ALIMENTARY OanaL. IV. Spine, WITH 
V. Jaws AND TEETH WHICH, UNITED, ARE CALLED THE ‘‘ LANTERN OF ARISTOTLE.” VI. 
VII. Irs Toorn, VIII. Inarpe or THE PURPLE-TIPPED Sxa-UBCHIN, SHOWING THE 


ric plate; 3, genital plates with their pores; 4, ocular plates and pores; 5, 
ainbulacral tracts and holes, 6, interambulacral or imperforate plates. 
IV. 1, pitligament ; 2, annular muscle. 


Ill. 1, base of jaws, 2, gullet, 8, commence- 


nearest the ambulacra a hole from which the 
ambulacral holes seem to diverge. The five per- 
forated hexagonal plates which thus stand at the 
end of the ambulacral avenues are separated from 
one another and from the top opening by five other 
irregular eight-sided plates which surround the 
small movable scales which cover in the anus. As 
far as our previous description has gone, the reader 
will perceive that all parts are perfectly radial. 
The five segments are absolutely alike; but one of 
the eight-sided plates has, between the large pore 
and the anus, a space which is perforated by a 
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yumber of holes, and in this respeot it differs from 
| gall the other five plates of the series, and is called 
the madreporic plate. At the other pole of the 
body there is a large opening covered by a leathery 
membrane, in the centre of which is the mouth. 
Placing the animal with its mouth downwards, 
which is the position it usually occupies, and look- 
ing at it from above, let us enumerate the per- 
forations which we have described, beginning from 
the centre at top, and proceeding outward and 
downward, so that all confusion may be avoided. 
We have the following different series :— 

1. The central round opening, which is covered 
by small movable calcareous pieces, the anus or 
vent. 

2. On one side of this are the minute crowded 
holes ‘of the madreporic plate. 

3. In the five plates which surround the apical 
hole are the five holes, each of which occupies the 
external angle of its plate; these are called the 
generative pores. 

4. In the five plates which are intermediate to 
and outside these the ocular holes are seen. 

5. Stretching away in five double tracts are the 
ambulacral holes. 

6. The large opening below for the mouth and 
its membrane. 

We are now in a position to indicate the relation 
of the soft parts of the animal to this protective 
box. All the above-named perforations have their 
uses; and a study of ¢hexe will teach us almost the 
whole anatomy of the ammal. 

The alimentary canal connects the two largest 
holes which lie in the vertical axis of the body. 
The entrance, or mouth, is in the centre of the 
wide orifice in the under side, which is covered in 
by a leathery membrane, with the exception of 
where the pointed teeth project. The curious 
beak, composed of five sharp teeth, forms a very 
effective instrument wherewith the animal can 
scrape away the soft calcareous rocks in which s0 
many worms and sea-animalcules bore and hide 
themselves; its structure is too complicated to 
allow of a full description here. 

The food canal does not run in a straight line 
from mouth to anus, but, after proceeding a short 
way asa contracted throat, opens sideways into a 
wider canal, which, after winding once round the 
inside of the shell, is bent on iteelf, and winds 
round back again, and then delivers at the vent. 
This winding enables the food to undergo a more 
thorough digestion, while the nutritive parts of the 
food are dissolved, and either pase into the blood- 
vessels, which are found in the walls of the in- 
testines, or into the surrounding cavity. It must 
not be supposed that this long alimentary, canal is 
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loose in the box, only attached by ita two ex- 
tremities. If so, it would be liable to beoome en- 
tangled. It is attached by a membrane which 
lines the inner surface of the shell, and then passes 
off from this round the alimentary tube, ao as to 
hold it in a loop, or rather fold. This arrangement 
is very general, not only in these, but in the higher 
animals. 

The holes in the five larger plates surrounding 
the anal opening are those through whioh the 
generative products are extruded into the sea- 
water, 80 to renew the round of life. They furnish 
the exits for five separate organs situated just 
below them. The holes in the alternate plates are 
called ocular holes, because through them a nerve 
piases to an organ supposed tu be an eye. The 
ambulacral holes and the madreporic holes need a 
further explanation, which will lead to a descrip- 
tion of the locomotive organs of the animal. The 
locomotive organs of the echinus are of two kinds 
—the soft for pulling, and the hard for pushing. 
The hard-pushing organs are the spines. These 
are, no doubt, defensive orguns, but they also unite 
with this function that of locomotion. The spines 
are, as we have said, set upon the knobs of the out- 
side of the shell. They are, however, movable upon 
these, so that they can be turned in all directions. 
The shell is not naked, but covered with irritable 
and live membrane, which membrane passes down 
between each plate, and, no doubt, subserves the 
function of secreting fresh matter round the edges 
of these plates as the animal grows. How far the 
Kpines may aid the animal in progression may be a 
matter of question; but those who have observed 
its motion believe they are concerned in it. By far 
the most efficient organs of locomotion are the little 
tubular feet ending in discs, which are protruded 
through the ambulacral holes, These feet act like 
suckers when applied to the rock on which the 
animal moves. The coatings of circular and longi- 
tudinal muscles which enclose the hollow tubes are 
sufficient to move the animal when a multitade of 
these discs have been extended and attached; but 
the question arises, how are they protruded? This 
is done by a curious contrivance. Each little tube, 
after traversing the shell and arriving at the in- 
terior, expands into a muscular bag. Both bag and 
tube contain liquid AJ} the little bags, set on 
each line of ambulacra, communicate with a vessel 
which stretches from mouth to anus, and these ten 
vessels all communicate with a ring round the 
mouth, which ring has opening into it some larger 
bladders to contain a reservoir of water, and it aleo. 
communicates with the madreporic holes by a tube, 
which is filled with fine sand. The method of 


protruding the tubular feet is supposed to be the 
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following: sca-water is filtered through the madre- 
poric plateand sand canal tothering round themouth. 
When the animal is ina lively state and inclined 
for locomotion, the bladders force the water into 
the rows of little bags, and these being muscular, 
can, by contracting, force out any or all of the 
sucking fect at pleasure. When, on the other 
hand, the animal wishes to retract all its feet, the 
bags, distended by roceiving all the water which 
was in the tubes when extended, would be in an 
awkward state of tension unless the fluid were 
allowed to pass back into the ring and bladders. 
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{Continued from p, 321.) 


THE NOUN (continued). 
Rule.—Many compound verbs, particularly those 
compounded with er, ver, ent, an, ab, auf, bet, nach, 
ver, gu, and wider, require after them the dative, 
As :—Ich Habe ihm Geld angeboten, I have offered him 
money. 


Rule.—An adjective used to limit the application 
of a noun, where in English the relation would be 
expressed by such words as to or for, governs the 
dative, as :—Bei teinem Seren getren, be faithful to your 
master. 


OBSERVATIONS.—Under this rule are embraced 
(among others) the following adjectives :—pntic, 
VMke; angemeffen, appropriate ; angenehm, agrecable ; 
anftifiy, offensive ; befannt, known ; befebieven, destined ; 
eigen, peculiar; fremv, foreign; gemaf, according to; 
gemein, Common ; gewadhfen, competent ; gnitig, gracious ; 
beilfam, healthful; lieb, agreeable; nabe, near; Aberlegen, 
superior ; willfommen, welcome; witrig, adverse ; tienft- 
far, serviceable ; geborfam, obedient; niglic, useful. 


Jtule.—A noun or pronoun which is the immediate 
object of an active transitive verb is put in the 
aocusative, as :—Der Hund bewacht tas Haus, the dog 
guards the house. 


OBSERVATIONS.—(1) The accusative, as before 
said, being the case of the direct or immediate 
object, is used with all verbs (whatever their classi- 
fication in other respects) that have a ftransitire 
signification. Accordingly, under this rule come 
all those impersonal and reflective verbs that take 
after them the accusative; all those verbs having a 
oausatice signification, as:—@allen, to fell, i.¢., to 
cause to fall; as also nearly all verbs compounded 
with the prefix be. The exceptions are begegnen, 
bebagen, beRehen, deruben, Sebarren, and bewachfen. 

(2) Sebren, to teach; nennen, to name; brifen, to 
oall ; fdelten, to reproach (with vile names) ; taufen, 
to baptise (christen), take after them ?¢ro accusa- 
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tives, as :—G@r lehrt mich tie teutfehe Sprache, he teaches 
me the German langtage ; ct nennt ibn feinen Retter, he | 
culls him his deliverer. 

(3) The accusative is used with such terms as 
wiegen, to weigh; foften, to cost; gelten, to pass 
for; werth, worth ; fawer, heavy ; reid, rich ; lang, 
long; weit, wide, to mark definitely the measure or 
distance indicated by these words, as :—Diefer Sted 
ift einen Fup lany, this stick is a foot long; er ift vier 
Monate alt, he is four months old. In the earlier 
German these words of measure or distance were 
put in the genitive, as :—Giner Spanne weit, a span 
wide. 

(4) As words expressing time indefinitely are put 
in the genitive, so those denoting a particular point 
or duration of time are put in the accusative, as :-— 
Ich wartete pwei Tage, I waited two days. . 

Rule.—A noun or pronoun used merely to explain 
or specify that which is signified by a preceding 
noun or pronoun is said to be in apposition, and 
must be in the same Case, as :—Qtcero, cin groper Rerner, 
Cicero, a great orator; ter Rath meines Brureré, red 
Rechtsgelehrten, the advice of my brother, the lawyer. 

OBSERVATIONS.—The proper names of months, 
countries, towns, and the like appellatives, are put 
in apposition with their common names, where in 
English the two words stand connected, for the 
most part, by the preposition of, as:—Ter Monat 
Muguft, the month (ef) August; tie Start Lonron, the 
city (af) London, tie Univerfitae Orforr, the University 
(of) Oxford. 

THE PRONOUNS. 

Rule.—A pronoun must agree with the noun or 
pronoun which it represents in person, number, and 
gender, as :—Der Mann, welcher weife ift, the man who 
is wise; tie Brau, welche fleistg ift, the woman who is 
diligent ; taé Rint, welches flein ift, the child that is 
small. 

OBSERVATIONS.—(1) The neuter pronoun eé is 
used in a general and indefinite way to represent 
words of all genders and numbers, as :—Ge sft ter 
Maru, t¢ is the man; ef ijt vie Grau, i¢ is the woman ; 
eé ift tas Kind, it is the child ; 6 find tie Manner, they 
are the men, etc. In like manner, also, often are 
used the pronouns taé(thaz), ries (thia), was (what), 
as also the neutcr adjective alles (al2), as:—Daé find 
meine Richter, these are my judges. 

(2) When the antecedent is a personal appellation 
formed by one of the diminutive (exter) termina- 
tions -@en and -[ein, the pronoun, instead of being 
in the neuter, takes generally the gender natural to 
the person represented, as:— Do ift Nor Gigacden ? if 
et (not 6) im Garten? where is your little son? is he 
in the garden? The same remark applies to Weis 
(woman) and Brauensimmmer (lady). When, however, 
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& child or servant is referred to, the neuter is often 
, employed. 

(3) A collective noun may in German, os in 
English, be represented by a pronoun in the plural 
number, as :—Die Geiftlichteit war file ihre Mecdte febr 
Geforgt, the clergy were very anxions about their 
rights. 

(4) The relative in German can never as in 
English be suppressed. Thus, in English we say, 
“The letter (which) you wrote”; but in German 
it must be, Der Brief, welchen vu ferichft. 

(5) The neuter pronoun eé at the beginning of a 
sentence is often merely expletive, and answers to 
the English word “there” in the like situation, 
ns :—Ge war Niemand frer, there was no one here; 
e8 fommen feute, there are people coming. 

(6)° The English forms, “ he is a friend of minc,” 
“it is a stable of ours,” ctc., cannot be literally 
rendered into German, for there we must say, Gr if 
mein Greunv, he is my friend; or Gr tft cuter meiner 
Greunte, he is one of my friends; ctc. 

(7) The definite article in German is often used 
where in English a possessive pronoun is required, 
as.—@r minfte thm mit ter Sant, he beckoned to him 
with his (the) hand. 

(8) The datives of the personal pronouns are 
often in familiar style employed in a manner mercly 
expletive, as :— Ic lobe mir ten Rhanwein, I like Rhenish 
wine for me or for my part (i.e¢., 1 prefer Rhenish 
wine). 

THE ADJECTIVES 


Rule.— Adjectives, when they precede their nouns 
(expressed or understood), agree with them in 
number, gendcr, and case, as ‘—Duefe fone Dame, this 
handsome lady ; em giitiger und gerechter Bater, a prood 
and just father ; ren gwilften refs Monaté, the twelfth 
(day) of this month; etc. 


OBSERVATIONS.—(1) This rule, of course, has 
reference to those adjectives which are used attri- 
butively ; for predicative adjectives, it will be 
remembered, are not declined. 

(2) This rule applies equally to adjectives of all 
degrees of compnrison, as :—Beffere Bidder, better 
books ; ter befte Wein, the best wine; reé beflen Weincs, 
of the best wine; etc. So, too, it applies equally to 
all classes of adjectives—as adjective pronouns, 
numerals, and participles. 

(8) The word “one,” which in English so often 
supplies the place of a preceding noun after an 
adjective, cannot be translated literally intoGerman, 
its office being rendered needless in the latter tongue 
by the terminations of declension. 

(4) Bo, also, the English “one’s” is a proper 
equivalent of the German fein in such cases as 
the following :—@ibe ef enwas Grits, als feinen Beinten 
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gu vergeben ? is anything more noble than to forgive 
one’s enemies ? ’ 

(5) When the same adjective is made to refer to 
several singular nouns differing in gender, it must 
be repeated with each and varied in form accord- 
ingly, as :—Gin gelehrier Sohn un cine gelehrte Tochter, a 
learned son and a learned daughter. Tho adjectives 
are also often repeated, though the nouns be all of 
the same gundcr. 


TUE VERBS 


Rule —A verb must agree with its subject or 
nominative in number and person, as:—Seter Nugens 
Mid iff feftbar, every moment is precious; bie Baume 
Withen tm Frdhling, the trees bloom in spring. 

OnseRvaTions:— (1) When the subject is the 
pronoun ¢6, tag, or tieé used indefinitely, the pre- 
dicate, if a noun, determines the number and person 
of the verb, as :—Ge find tre Fradchte Ibres Thuné, thease 
are the fruits of your actions. 

(2) In the second person (singular and plural) of 
the imperative mood, the pronoun which forms the 
subject is commonly omitted, as :—Gebet bin und faget 
Subanns wrerer, was Ihe fehet und hiret, go and tell John 
what ye see and hear. 

(3) When the verb has two or more singular 
subjects connected by unt, it is generally put in 
the plural, as - Safi uno Gifeciide finn beftige Leen 
fhaften, hatred and jealousy are violent passions, 

(4) When the subject is a collective noun—that 
is, one conveying the idea of many individuals taken 
together as unity—the verb must (generally) be in 
the singular, ns —Taé englide Voll hat grofe Freibcic, 
the English people have (has) great liberty. Ina 
few cases only (as en Qaar, a pair; cin Menge, a 
number ; cn Dugent, a dozen), the verb sometimes 
stands in the plural, 

(5) When the verb has several subjects, and they 
are of different persons, the verb agrees with the 
first rather than the second, and the second rather 
than the third, as:—Tu, tein Bruter und i& wollen 
fragteren geben, thou, thy brother, and I will go take 
a walk; tu unt tein Bruter vermadget viel, you and your 
brother avafl much. 


USES OF THE TENSES. 

Rule —The present tense properly expresses what 
exists or is taking place at the time being, as :-—De 
wahre Tapferfert befige ren Sdwaden, true valour pro- 
tects the weak. 

OBSERVATIONS.—(1) The present in German, as 
in other languages, is often in lively narrative em- 
ployed in place of the imperfect, as:—Die Goune geht 
Cfor ging) unter, ta filet (for fant) ex am Thor, x., the 
sun goes down, when he stands at the gate, etc. 

(2) The present is not unfrequently used for the 
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futore, when the true time is sufficiently clear from 
the context, or when, for the sake of emphasis, a 
future event is regarded and treated as already 
certain, as :—3d reife morgen ab, I start (that is, will 
start) to-morrow ; b1e6 Sdhlog ecftergen wie in riefer Macht, 
this castle scale we (that is, will we scale) this very 
night; bale fehen Gre mic) wierer, soon you (mill) see 
me again; wer mess, wer morgen fiber uné befiehlt, who 
knows who commands (that is, will command) us 
to-morrow 7 

(3) It should be noted that the present is, more- 
over, the proper tense for the expression of general 
or universal truths or propositions, as :—Die Bagel 
fliegen in der Luft, birds fly in the air. 

(4) In English we have several forms of the pre- 
rent tense, as :— J praise, I do praise, or Iam praising. 
In German there is but one form (1& (o6e) for the 
expression of these several shades of meaning. 

(5) The present, in connection with the adverb 
fon (already), often supplies the place of a perfect, 
a8 :— Wir wohnen fehon flehen Jabre heer, already dwell we 
here (that is, have we dwelt) seven years. 

(6) In English we say often “I do walk,” “I did 
walk,” and the like, where the verb do (present and 
imperfect) is employed as an auxiliary. This cannot 
properly be done with the corresponding verb (tun, 
to do) in German. 

Rule.—The imperfect tense is used to express 
what existed or was taking place at some past time 
indicated by the context, as'—3@ farieb an Ete, alé 
1 Sheen Brief evhielt, | was writing to you when I 
received your letter. 


OBSERVATIONS.—(1) The imperfect is the his- 
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torical tense-of theGermans. Its proper office is to 
mark what is incomplete, or going on, while some- 
thing else is going on. It is the tense adopted by 
the narrator, who speaks as an eye-witness; though 
it may be used by sugh as have not been eye- 
witnesses of the events narrated, provided the 
statement be introduced or accompanied by such 
expressions as he said (fugte er), it is said, or they say 
(jagt man) When the speaker has not been an eye- 
witness, the perfect should be used. 

(2) From the use of the imperfect in expressing 
the continuance of a thing (i.e, what was going on 
at a given time) comes the kindred power which it 
has of expressing repeated or customary action, 
as:—Gr pflegte yu fagen, he used to say, i.¢., was in 
the habit of saying. 

Rule.—The perfect tense is that which représents 
the being, action, or passion as past and complete 
at the time being, as :—Die Sehiffe find angefornmen, the 
ships have arrived ; er tft vorige Woche geftorben, he died 
last week. 

OBSERVATIONS.— (1) The German perfect, as a 
general thing, corresponds closely to our imperfect 
when used as an aorist—that is, when used to 
express an event simply and absolutely, and with- 
out regard to other events or circumstances. Hence 
it often happens, that where in English we use the 
imperfect, the Germans employ their perfect, thus :— 
Xe habe veinen Brurer geftern gefehen, aber nicht gefpreeen, I 
saw your brother yesterday, but did not speak to 
him. 

(2) The auxiliary participle (werten) in the perfect 
passive is sometimes omitted. 
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THE DAILY TELEGRAPH says — 


“CASSEILS SLORFHOUSK OF INFORMATION 
is virtually a new encyclopxdia with a very 
wide and comprehensive range of subjects, but 
treated m such a concise manner that the work 
will be of less unwieldy proportions than those 
which are usually found to belong to reference 
books of a similar description While brevity has been studicd in most of the articles, clearness 
of expression is nowhere sacrificed, nor are technical matters allowed to become obscure for the 
want of sufficient space. Room, too, has been found for capital illustrations, and for coloured 
plates and maps to accompany certain of the contributions, which for their general interest or 
novelty have demanded the most careful handling by experts.” 
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THE DAILY CHRONICLE says -— 


“THE STOREHOUSE OF GLNERKAL INFORMATION, judging by the first volume, possesses 
most of the advantayes of an encyclopedia, without certain of its drawbacks. Its arrangement is 
alphabetical, the same as that of the lattcr, and sts contents cover the same ground. But its 
volumes are not of such an unwieldy size, and its articles, almost as numerous, are, for the most 
part, briefer, more concise, ahd handier for reference. For the rest, this first volume ts chock- 
full of information on well-nigh evcry possible subject; its principal articles are written by 
specialists thoroughly acquainted with the matters op which they discourse.” 


THE ECHO says :-— 

“CASSELL’Ss SIOREHOUSE OF GENERAL INFORMATION is a most promising undertaking. 
It is admirably illustrated. Take the article on bridges as an example. There we find a page 
devoted to delicately-finished drawings of some of the most famous bridges in the world, including 
Waterloo Bridge, and that wonder of modern engineering, the Forth Bridge. We again open the 
book at random, and come upon the article ‘ Bacteria,’ which is illustrated by a page of illustrations, 
showing the bacilli of typhoid, cholera, leprosy, pneumonia, and others of the most destructive 
diseases. As an example of its excellent maps, we may point to ‘ Steam Communications in the 
Atlantic Ocean.’ We are very glad to draw attention to a work so ably and conscientiously treated, 
and trust it may meet with all the success it deserves.” 


THE OBSERVER Says -— 


“This is the first volume of a new dictionary of general information which, if completed in 
the manner in which it has been begun, ought to be a work of great interest and utility. The 
volume now before us shows that the compilation is framed on well-planned lines, and that it is 
carried out with accuracy and care. The illustrations and maps, which are all of excellent 
quality, will no doubt recommend the work to a Jarger class of readers than it would otherwise 
reach. In its present form it would be well adapted a» a work of reference for the use of a 
mechanics’ institute, and of a village library or reading room.” 


THE RECORD Says s— 


“ Of the making of dictionaries there seems no end, but CASSELL’S S1OREHOUSE OF GENERAL 
INFORMATION (Cassell & Co.) promises to be a book we should be sorry to miss. From the con- 
tents of the first volume, which has reached us this week, it is destined to be one of the most 
complete and attractive of popular encyclopedias. It will apparently fill a place midway between 
the encyclopedias which are too large and therefore too expensive for many book-buyers, and 
the encyclopedias which are too small to answer the questions which would send most people to 
them. We have consulted this opening volume upon a variety of subjects, and in every instance 
with satisfactory results. The illustrations are excellent and the maps valuable.” 


Luoyn’s NEWs says -~ 


“ CASSELL’S STOREHOUSE OF GENERAL INFORMATION Covers a very wide range. Tersely- 
written articles, chiefly by specialists, deal with history, geography, mathematics, agriculture, 
natural history, law, medicine, and various other subjects, and the volume is embellished with 
half-a-dozen plates, and copious illustrations. A reference book of this comprehensive kind is 
invaluable in every house. It sets doubts at rest once for all, and decides many an argument in a 
manner there is no gainsaying.” 


THE SCOTSMAN says -— 


“ A comprehensive encyclupzedia of universal knowledge, the articles in which are marked by 
a condensation and explicitness which permit of their compression into a work that will be ol 
comparatively moderate dimensions, while amply sufficient for most purposes of a book of reference. 
The volume is portable, well bound, and beautifully printed.” 


THE WESTERN DAILY MERCURY says :— 
. As each uf the authors named has made his mark in the literary world, it would, indeed, be 
surprising if the STOREHOUSE could be other than it is—a reliable book, which should have an 
enormous sale.” 


ee em ~ AS meet agi 
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“The definitions and expianations are clear and concise. Large funds of information are 
packed in short space.” 


at eet 


THE EASTERN MORNING NEWS Says :-- 
“ We have been struck with the practical skill and discernment of the average need shown by 
the compilers of this work. The maps and engravings ure quite a feature of this latest 
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THE DUNDEE ADVERTISER Says :— 
“ CASSELL’S STOREHOUSE OF GENERAL INFORMATION, Volume I., fram A to Beas, contains 
a vast amount of information on subjects coming within that limit, the letterpress being accom. 
panied by many excellent coloured maps, drawings, and woodcuts. This S1OREHOUSE OF 
GENERAL INFORMATION should meet with a ready acceptance at the hands of all requiring a 
work of the kind.” 
CASSELL & COMPANY, Limitrgep, London; Paris & Melbourne. 
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“ bacteria” as a synonym for the division known to 
bétaniste as the Schizumycetes or fission fungi. The 
fact that bacteria multiply by repeated division 
justifies the appli- 
cation of this term, 
derived as it is 
from two Greek 
words oxl(w, tu 
arlit, and puxns, a 
Fungus. The word 
bicterium means a 
little rod, and was 
at one time re- 
served for certain 


members of the 
group of Schizo- 
mycetes, but as 


already stated the 
whole group is now 
commonly spoken 
of as bacteria. The 
bicteria are single 
cells; an idea of 
their size may be 
obtained from a 
study of the plate, 
noting the magni- 
fying power em- 
ployed. They may 
assume various shapes (sce Plate). There are 
spherical forms known as “ micrococci;” two 
of these may adhere together forming a dumb-bell 
shaped double coccus or “ diplococcus ;” rod- 
shaped forms are called “bacilli” (bacillus, 
a little staff); intermediate forms between cocci 
and bacilli, i.e. short rods, used to be called, and 
are still spoken of, 
ns “bacteria”; and 
thus, as already in- 
cidentally observed, 
this word is unfor- 
tunately used in a 
double sense. Again 
several rods may ad- 
here together form- 
ing filaments known 
as “ Leptothrix ” 
forms, while chains 
of micrococci are 
spoken of as “strep- 
tocooci.” 

Curved rods also 
occur, as, for in- 
stance, in the or- 

nism known as 

och's cholera bacil- 
lus, and if several 
such curved bacilli 
are united, end to 
end, the resulting 
spiral form is known 
as spirillum, while a 
long and olosely 
wound spiral is called a spirocheta. 

Some bacteria are provided with a whip-like 
“flagellum,” which gives them the power of active 





Figs, 2 and 2.—TUBERCLE BACILLUS, 
From a photograph by LE. C. 
Bousfleld, Esy. 





Fig. 3.— DIPHTHERIA (KLEBS 
LOFFLER) 
Fig. 4. a TREPTOCOLC US PYOGENES. 
(From @ photograph by E. C. 
Bousfeld, a4.) 
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movement, others are non-motile. Very near re- 
lations of the bacterin are met with in certain 
humble members of the great family of algze or sea- 
weeds, These lowliest alge are, like the bacteria, 
unicellular, devoid of sexual organs, and present 
many other points of similarity, but one great 
difference, namely, that they contain the peculiar 
green colouring matter known as chlorophyll, ‘The 
absence of chlorophyll in bacteria prevents their 
obtaining carbon from carbonic acid gas, and they 
must therefore live upon ready-formed carbon com- 
pounds, such as exist in animals or plants, In 
other words, the bacteria are parasitic, feeding 
upon organic matter, and in some cases actually 
attacking living organisms. It is this last pecu- 
lisrity which attaches such vast importance to the 
study of bacteria, and the researches of Pasteur 
and others, which have shown how the life history 
of fission fungi is bound up with certain fermenta- 
tions, with putrefaction, and finally with dis zase, 
give a powerful impetus to the scientific study of 
these minute plants, which are now recognised to 
be fraught with the most wonderful power for 
working youd or il] to higher forms of life. 

The importance of the study of bacteria, then, 
was first recognised in investigating the rdle played 
by them in fermentation processes. Pasteur showed 
that milk turns sour because of the growth within 
it of « bacterium, which converts the sugar of milk 
into lactic acid; again, in the manufacture of 
Vinegar a bacterium is at work, and is the cause of 
the conversion of alcohol into acetic acid. After 
the establishment of these facts the question arose 
whether the phenomena of putrefaction might not 
also be due to bacterial growth, and this led toa 
great controversy. It was maintained, on the one 
hand, that bacteria could never develop in nutrient 
materin] unless similar bacteria already existed 
there, or were introduced from without; on the 
other hand, the doctrine of spontaneous generation 
was upheld, and it was urged that it was impossible 
to prevent putrefactive processes from occurring 
in organic infusions, however carefully they were 
preserved from bacterial intrusion. The difficulty 
was not easily set aside, so small were the living 
units in question and so universal is their distribu- 
tion; their minute spores are readily borne from 
place to place by currents of air, and every drop of 
water teems with bacterial life. It was found, 
however. in course of time that prolonged boiling 
was uniformly effectual in destroying all germs, 
and that nutrient material which had been exposed 
to this treatment in flasks plugged with cotton 
wool could be kept for an indefinite period without 
undergoing putrefactive changes. The cotton-wool 
plug seven the purpose of a filter, itting inter- 
change of gases between the inside of the flask 
and the outer world, but preventing any organisms 
reaching the interior of the flask from outside. 
Nutrient media which have thus been prevented 
from putrefving are said to be “ sterilised ;” that 
their remaining unchanged is due to the absence of 
bacterial life within them is easily shown by noting 
the effect of introducing germs into them from 
without. Such sterile media are now largely em- 
ployed in stadying the growth of bacteria, and 
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